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INTRODUCTION 


Looking  and  Seeing,  a  course  of  four  books,  provides  a 
training  in  visual  understanding  and  discrimination :  a  course 
of  visual  education.  Although  in  recent  years  much  has  been 
said  and  written  about  the  importance  of  visual  education, 
no  textbook  on  the  subject  has  yet  appeared.  Until  now, 
anyone  interested  in  teaching  it  has  had  to  make  up  his  own 
course  or  resort  to  books  which  deal,  often  from  a  specialist’s 
point  of  view,  with  various  aspects  of  vision,  design,  engin¬ 
eering,  town  planning,  and  so  on.  This  is  not  only  a  com¬ 
plicated  process  in  itself  but  involves  a  task  of  abstraction 
comparable  to  teaching  first  year  biology  from  erudite  books 
intended  for  medical  students  or  biochemists. 

The  four  parts  of  Looking  and  Seeing  are,  it  is  believed, 
the  first  school  textbooks  of  visual  education  ever  to  be  pub¬ 
lished.  They  present  basic  visual  knowledge  in  easily  graded 
chapters  and,  like  so  many  books  in  other  school  subjects, 
include  exercises  involving  activities  of  various  kinds. 

This  is  not  a  course  of  design  appreciation  with  vague  de¬ 
scriptions  of  well-designed  objects.  The  author  believes  that 
the  problem  must  be  attacked  at  a  deeper  level,  so  that  pupils 
will  eventually  acquire  a  foundation  of  knowledge  on  which 
to  base  sound  visual  judgments  of  their  environment.  Such 
informed  judgments  will  replace  the  bewilderment  and  in¬ 
difference  so  often  found  at  present.  The  richer  experience  of 
the  physical  world  made  possible  through  Looking  and 
Seeing  will  allow  readers  to  enjoy  new  outlets  for  self-expres¬ 
sion  and  will  stimulate  creative  and  positive  attitudes. 


The  organisation  of  Looking  and  Seeing  arises  from  a 
simple  progression.  Parts  One  and  Two  could  be  considered 
as  a  grammar  of  vision,  in  which  the  elements  of  which  our 
visual  world  is  composed  are  discussed  and  analysed.  Parts 
Three  and  Four  show  how  this  grammar  may  be  applied. 


7 


Part  3  Introduction 

PART  ONE/PATTERN  AND  SHAPE 

Readers  are  encouraged  to  look  at  the  world  around  them. 
Patterns  feature  prominently.  They  serve  as  a  useful  means 
of  explaining  and  relating  other  concepts :  for  example,  en¬ 
vironment,  social  forces,  character.  In  the  last  two  chapters 
the  idea  of  form  is  introduced. 

PART  TWO/THE  DEVELOPMENT  OF  SHAPE 

The  story  of  form  is  continued,  but  on  the  level  of  techno¬ 
logy.  Tradition  and  modern  materials  impose  their  own 
aesthetic  on  the  objects  into  which  they  are  formed.  This 
aesthetic  is  guided  by  a  natural  development,  rather  like  the 
evolution  of  natural  organisms,  in  which  function  asserts  its 
supremacy. 

PART  THREE/THE  SHAPES  WE  NEED 

This  part  deals  mainly  with  the  two  strands  of  design :  the 
purely  mechanical  and  mathematical,  and  the  human. 
Ideally,  the  man-made  world  should  be  a  synthesis  of  the  two. 
This  synthesis  provides  a  visual  language. 

PART  FOUR/THE  SHAPE  OF  TOWNS 

The  town  is  considered  as  the  most  complicated  and  ambi¬ 
tious  man-made  shape.  Basically  we  are  here  still  grappling 
with  design  problems  which  confronted  the  early  craftsmen, 
but  on  a  very  much  vaster  scale,  one  which  is  likely  to  in¬ 
crease  in  complexity  within  the  next  generation. 

PLACE  OF  LOOKING  AND  SEEING  WITHIN  THE  SCHOOL 
CURRICULUM 

The  subject  matter  of  this  course  will  be  better  understood 
when  related  to  other  school  subjects.  The  relationship  be¬ 
tween  society  and  pattern  can  be  the  subject  of  an  historical 
study,  the  relationship  between  man’s  surroundings  and  the 
patterns  he  produces  could  be  linked  to  geography.  If  crafts 
such  as  pottery  or  weaving  are  practised  in  the  school  a 


8 


Part  3  Introduction 

fruitful  liaison  could  be  established.  The  diagrams  or  draw¬ 
ings  derived  from  a  study  of  everyday  patterns  can  be  used 
in  art  lessons.  In  this  way  a  cross-fertilisation  will  ensue; 
not  only  will  the  course  gain  in  meaning  through  association 
with  other  subjects,  but  it  will  surely  enrich  these  subjects  as 
well.  It  will  also  introduce  the  idea  that  all  fields  of  knowledge 
are  somehow  part  of  the  same  endeavour. 


The  exercises  at  the  end  of  each  chapter  form  an  essential 
part  of  the  course.  If  possible  these  should  be  executed  in  a 
book,  or  else  on  sheets  of  unruled  paper  or  cartridge  paper  and 
kept  in  a  folder.  It  is  most  important  that  past  work  should  be 
available  for  reference,  so  that  the  growth  of  the  pupil’s  ideas 
and  vision  can  be  surveyed  by  teacher  and  pupil.  Further¬ 
more,  such  notebooks  should  never  be  approached  with  any 
kind  of  formality.  On  the  contrary,  the  children  should  be 
allowed  to  enter  spontaneously,  in  graphic  or  literary  form, 
any  observations  they  think  relevant,  and  to  add  any  subse¬ 
quent  observations  from  time  to  time,  even  when  this  con¬ 
flicts  with  ideas  of  neatness.  The  exercises  are  not  meant 
simply  to  implement  rules  derived  from  the  lessons ;  they  aim 
to  stimulate  further  ideas  and  individual  initiative.  This 
stimulation  must  be  considered  the  most  valuable  part  of  the 
course.  The  subject  matter  of  Looking  and  Seeing  cannot 
possibly  be  absorbed  in  the  same  way  by  people  of  different 
temperaments  and  abilities.  Some  notebooks  will  undoubted¬ 
ly  be  stronger  on  the  literary  side  than  on  the  visual,  others 
may  be  more  visually  discriminating,  but  all  readers  will 
share  an  increase  in  creative  power. 
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NOTES  ON  PART  THREE: 
THE  SHAPES  WE  NEED 


Chapter  1  Mathematics  in  our  surroundings 

The  mathematics  of  the  living  and  the  man-made  world.  Mathematical 
relationships  found  in  the  living  world.  Ratios ,  proportions ,  the  Golden 
Section ,  the  Fibonacci  series ,  spirals.  Mathematical  principles ,  applied 
to  man-made  shapes  such  as  bridges ,  bring  us  nearer  to  natural  shapes. 

In  his  great  study  of  morphology  ‘On  Growth  and  Form5 
D’Arcy  Thompson  shows  how  the  whole  field  of  natural 
shapes  may  be  investigated  by  bringing  the  precision  of 
mathematics  to  bear  on  biology.  He  was  convinced  that  ‘no 
organic  forms  exist  save  such  as  are  in  conformity  with 
physical  and  mathematical  laws’.  He  saw  all  forms  in  the 
living  world  as  diagrams  of  forces  ‘whose  permanence  or 
equilibrium  is  explained  by  the  interaction  or  balance  of 
forces  as  described  in  statics’.  He  infused  this  astringent 
discipline  into  the  main  body  of  natural  philosophy.  ‘Like 
warp  and  woof  mechanism  and  teleology  are  interwoven  to¬ 
gether  and  we  must  not  cleave  to  the  one  or  despise  the  other ; 
for  their  union  is  rooted  in  the  very  nature  of  totality.’  This 
idea  of  totality  is  ‘something  exhibited  not  only  by  a  lyre  in 
tune,  but  by  all  the  handiwork  of  craftsmen  and  by  all  that 
is  put  together  by  art  or  nature.  It  is  the  compositeness  of  any 
composite  whole  and  implies  a  balance  or  attunement.’  Life 
cannot  be  viewed  in  its  totality  without  a  basic  understanding 
of  the  mathematical  and  physical  laws  of  nature. 

The  Greek  view  of  the  totality  of  our  experience  of  life,  not 
a  mechanical  conglomeration  of  fragments  but  a  purposeful 
design  in  which  all  the  parts  are  interrelated,  certainly  took 
account  of  the  laws  of  mathematics.  ‘He  is  unworthy  of  the 
name  of  man,’  says  Plato,  ‘who  is  ignorant  of  the  fact  that 
the  diagonal  of  the  square  is  incommensurable  with  its  side.’ 
If  this  sounds  far-fetched  to  us  it  only  underlines  the  paradox 
of  our  situation.  In  spite  of  the  current  emphasis  on  mathe¬ 
matics  in  education,  most  of  us  are  still  a  very  long  way  from 
being  able  to  use  mathematics  as  a  key  which  will  give  us  a 
broad  understanding  of  both  the  living  and  the  man-made 
world.  Although  we  may  entertain  vague  ideas  that  some 
of  the  new  structures  we  see  around  us  are  moving  closer  to 
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the  perfection  of  the  organic  shapes  of  nature,  we  need  a 
deeper  understanding  of  mathematics  as  a  whole.  Such  an 
understanding  will  extend  our  response  to  our  environment. 

Parts  One  and  Two  of  Looking  and  Seeing  have  been 
concerned  with  discovering  the  relationships  between  the 
elements  of  our  environment  on  the  one  hand  and  between 
this  environment  and  ourselves  on  the  other.  Many  of  these 
elements  are  mathematical  in  essence.  Buildings  such  as  the 
Commonwealth  Institute,  i,  page  24,  are  able  to  express  a 
greater  range  of  mathematical  laws  than  could  buildings 
of  the  past.  The  same  can  be  said  of  industrially  produced 
objects.  We  must  understand  the  basic  laws  which  inspire 
these  new  forms  if  we  are  to  appreciate  them  to  the  full. 

Many  of  our  engineers,  architects,  and  designers  reveal  in 
their  creations  a  great  respect  for  the  mathematical  laws  of 
the  physical  world.  Because  we  are  unfamiliar  with  these 
laws,  and  the  almost  emotional  impact  they  make  on 
designers,  a  full  understanding  of  modern  shapes  often 
escapes  us.  It  is  not  enough  to  understand  the  application  of 
detailed  mathematical  principles  to  buildings  and  other 
objects.  Before  we  examine  the  man-made  world  we  must 
investigate  the  living  world  and  discover  the  mathematical 
basis  of  its  laws  and  relationships.  If  we  then  extend  our 
investigations  to  the  man-made  world  we  shall  find  that  the 
mathematical  shapes  of  our  great  engineers,  architects,  and 
designers  are  in  essence  very  close  to  natural  shapes.  This 
will  help  us  to  achieve  a  more  complete  experience  of  our 
environment. 

pages  4-3  Mathematics  affects  our  daily  lives  in  many  unconscious 
ways.  When  a  batsman  makes  a  stroke  in  a  game  of  cricket 
his  brain  works  out  several  ratios  quite  instinctively.  His  skill 
will  to  a  large  extent  depend  on  the  speed  with  which  he  can 
establish  and  react  to  mathematical  proportions.  When  we 
arrange  a  number  of  objects  on  the  mantelpiece  our  feeling 
for  ratio  and  proportion  comes  into  play. 

In  the  strictest  mathematical  sense  the  term  proportion 
implies  an  equality  of  ratios,  e.g.  a:  b  =  c:  d.  This  can  be 
given  visual  form  as  in  the  Tempietto,  1,  page  4,  where  the 
ratio  of  the  height  and  width  of  the  ground  floor  is  the  same 
as  the  ratio  of  the  height  and  width  of  the  first  floor.  This 
mathematical  proportion  is  the  root  of  the  harmony  of  the 
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building,  so  that  when  one  ratio,  i.e.  one  half  of  the  pro¬ 
portion,  is  disturbed,  the  harmony  and  balance  of  the  whole 
is  also  upset,  2.  But  visual  proportions  are  on  the  whole  less 
precise  than  mathematical  ones  and  the  a :  b  =  c :  d  formula 
cannot  always  be  strictly  applied.  In  a  visual  proportion  the 
comparison  of  exact  equality  may  be  replaced  by  one  which 
obeys  the  less  strict  rules  of  visual  harmony.  For  instance,  the 
architects  and  masons  of  medieval  Europe  devised  numerous 
systems  of  relating  measurements  of  buildings  to  each  other. 
Each  of  these  systems  had  an  underlying  mathematical 
diagram  in  which  the  measurements  were  related  to  each 
other  mathematically  through  a  set  of  harmonious  ratios.  Odd 
measurements  which  did  not  fit  into  the  scale  (and  the 
comparison  with  a  musical  scale  is  apposite)  were  considered 
inharmonious  and  alien.  Visual  proportions  as  distinct  from 
mathematical  proportions  can  be  described  as  comparisons 
of  harmonious  ratios  which  form  a  system  of  values.  As  a 
musician  will  select  a  small  number  of  notes  from  the  great 
number  his  ear  can  distinguish  and  build  a  whole  work  on 
these  related  notes,  so  an  architect,  if  he  wishes  to  achieve 
harmony,  selects  from  the«-  great  mass  of  possible  values  a 
small  number  of  related  values. 
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With  the  point  of  the  compasses  at  C  draw  an  arc  from  A  to  intersect 
BC.  With  the  compasses  at  B,  draw  an  arc  from  this  point  to  intersect 
AB  in  the  ratio  of  0.  In  the  0  rectangle ,  shaded  in  the  second  diagram , 
other  relationships  are  also  indicated ,  M  :  m  =  m  :  m  —  0. 
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The  Golden  Section  and  the  Fibonacci  series  are  two 
examples  of  mathematical  relationships  to  be  observed  in 
natural  shapes. 

The  Modulor  of  Le  Corbusier  attempts  to  restate  the  idea 
of  proportions  based  on  mathematical  relationships  in  terms 
of  modern  conditions  and  requirements.  The  individual 
measurements  are  related  and  give  great  flexibility  in  appli¬ 
cation.  The  grid  derived  from  the  Modulor  gives  an  almost 
infinite  number  of  possibilities  of  dividing  surfaces  in  a 
harmonious  way,  which  also  makes  prefabrication  and 
standardisation  possible. 

The  figures  in  the  two  columns  above  2,  page  12,  corres¬ 
pond  to  values  in  columns  A  and  B  respectively  in  i,  page  io, 
but  on  page  1 2  each  figure  has  been  divided  by  ten  and  the 
decimal  ignored.  The  value  for  G  =  43  is  derived  from  432 
in  column  A,  that  for  E  =  70  from  698  in  column  A,  that  of 
D  =  53  from  534  in  column  B,  and  so  on.  Values  from  I  to 
P  do  not  actually  appear  in  i,  page  10,  but  can  be  worked 
out  by  continuing  the  Modulor  series  in  the  same  ratio. 

Diagrams  1  and  2  on  page  12  show  two  different  sections 
of  the  same  building.  The  letters  on  the  diagrams,  which 
correspond  with  those  in  the  two  columns  above  2,  indicate: 

A  thickness  of  beam  on  the  facade 

B  difference  between  M  and  K 


G 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 


thicknesses  of  upright  at  various  levels 

[►distances  between  horizontals  of  top  floor  windows 

distance  between  left-hand  edge  of  building  and  begin¬ 
ning  of  sun  breaks  (not  marked  in  drawings) 
height  of  windows 
height  of  pilotis  (pillars) 
width  of  windows 
depth  of  building 
distance  between  pilotis 

I  distances  between  uprights  of  wooden  frames  of  top 
[floor  windows 


Several  values  are  used  more  then  once,  e.g.  D,  E,  F,  G,  I. 
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Further  mathematical  relationships  are  shown  on  page  13, 
but  here  the  comparison  is  geometrical. 

The  four  fishes,  10, 11, 13, 14,  are  related  to  each  other  and 
their  degree  of  relatedness  can  be  shown  to  follow  a  set  of 
co-ordinates.  In  13  and  14  some  of  the  co-ordinates  are 
curved  in  a  regular  and  logical  distortion,  but  each  fish  can 
still  be  traced  point  by  point.  The  fishes  are:  10,  polyprion; 
11,  pseudopriacanthus  altus;  13,  scorpaena;  14,  antigonia 
capros. 

The  catenary  curve  (formed  by  a  hanging  chain  or  rope) 
is  one  which  is  accepted  without  thought,  but  which  can  be 
shown  to  obey  strict  mathematical  and  mechanical  laws.  It  is 
as  though  nature  had  calculated  the  most  efficient  curvature 
for  a  given  set  of  circumstances.  Because  engineers  calculate 
their  shapes  we  must  not  imagine  that  these  are  automatic 
and  that  choice  and  initiative  are  irrelevant  in  their  creation. 


Each  of  the  two  bridges  shown  above  is  a  calculated  shape.  Because  of  the 
different  construction  a  different  stress  diagram  {shaded)  applies  in  each 
case.  In  the  bridge  on  the  left  the  greatest  stress  occurs  at  the  corners , 
whereas  the  greatest  stress  in  the  bridge  on  the  right  occurs  on  the  horizon¬ 
tal  beam.  In  both  cases  the  engineers  may  claim  to  have  found  a  correct 
solution,  for  the  shape  is  a  justification  of  the  diagram;  yet  the  diagram 
results  from  the  shape.  Of  the  two ,  the  lefthand  bridge  is  visually  more 
satisfying  and  more  expressive  of  its  function. 

The  engineer  cannot  calculate  abstractions;  he  can  only 
convert  concrete  intentions  into  definite  mathematical 
structures.  Before  he  starts  to  calculate  he  must  have  a  basic 


page  13 


pages  14-16 
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Two  sectional  drawings  of  the  Commonwealth  Institute 
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idea  and  a  conviction,  based  on  mathematics,  that  this  idea 
will  work.  Different  engineers  may  approach  the  same 
problem  in  different  ways  and  arrive  at  entirely  different 
solutions,  each  of  which  may  claim  to  be  calculated  and 
mathematical.  It  is  in  his  choice  of  a  solution  that  the 
engineer  becomes  an  artist. 

The  structures  of  Robert  Maillart  (1876-1940)  were 
attacked  by  the  more  academic  engineers  of  his  period.  To 
them  the  final  shape  was  no  more  than  an  assembly  of  its 
parts.  Maillart’s  structures  are  held  together  by  an  overriding 
basic  idea  to  which  all  the  smaller  problems  are  related — the 
resultant  shape  cannot  then  be  other  than  organic.  The 
analysis  on  page  17  of  Maillart’s  structural  thought  is  far 
from  complete.  Further  investigation  uncovers  layer  upon 
layer  of  what  one  can  only  term  structural  wisdom  and  sensi¬ 
tivity.  Although  each  problem  is  solved  in  a  fashion  which 
bears  every  mark  of  brilliance,  the  relationships  between  the 
parts,  the  whole,  is  never  neglected.  The  difference  between 
the  work  of  a  great  engineer  and  a  lesser  one  lies  not  in  the 
accuracy  of  the  calculations  (Maillart  was  unusually  bad  at 
that)  but  in  the  assessment  of  the  problem  and  the  finding  of 
an  efficient  answer.  The  work  of  any  great  creative  artist  may 
be  described  in  those  same  terms. 

For  a  fuller  realisation  of  a  complex  mathematical  shape 
such  as  the  roof  structure  of  the  Commonwealth  Institute 
it  is  helpful  to  consult  sectional  drawings.  The  two  repro¬ 
duced  on  page  16  are  taken  through  the  two  axes,  i.e.  at 
right  angles  to  each  other.  They  show  the  structure  of  this 
shape  and  how  it  is  supported  by  interior  and  exterior 
buttresses. 

Mathematical  models,  such  as  those  on  show  at  the  Science 
Museum,  have  a  harmony  like  that  of  natural  shapes.  Turn 
them  in  any  direction,  like  the  pebble  and  the  seashell  in 
Part  One,  and  a  harmonious,  related  sequence  of  shapes  will 
emerge.  These  models  are  used  by  mathematicians  to  help 
them  in  their  understanding  of  the  laws  of  mathematics. 
They  may  also  be  used  for  a  different  kind  of  understanding 
of  spatial  relationships  between  planes.  Free  adaptations, 
when  used  creatively,  can  do  much  to  explain,  as  words 
certainly  could  not,  the  meaning  of  space. 


pages  17-19 
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EXERCISES 


Exercises  in  addition  to  those  suggested  could  include  the 
drawing  of  a  parabola  by  successive  folding  of  a  piece  of 
paper  as  shown  in  this  diagram.  Where  the  more  accurate 
geometrical  construction  is  not  found  too  difficult  more 
ambitious  curves  could  be  attempted  like  the  one  shown  here. 
Pupils  with  special  talents  and  interest  in  such  work  could 
take  the  exercises  a  stage  further.  For  instance  it  should  be 
possible  to  glue  tissue  paper  or  acetate  (as  used  for  lampshade 
making)  to  the  wires  describing  a  warped  plane,  thus  giving 
it  a  feeling  of  solidity.  The  use  of  many  different  materials 
and  colour  (tissue  paper  and  acetate  are  obtainable  in  many 
different  shades)  would  further  increase  the  scope  and  the 
fun.  Existing  mathematical  (or  near-mathematical)  shapes 
could  be  incorporated  in  such  structures,  and  gears,  wheels 
and  springs,  especially  if  painted,  should  greatly  add  to  them. 


A  parabola  may  be  constructed  by 
repeatedly  folding  a  piece  of  paper 
in  different  places.  The  bottom  edge 
must  always  be  aligned  with  the 
same  fixed  point,  equidistant  from 
the  sides  of  the  paper. 


Exercise  8  could  start  with  an  examination  of  the  natural 
shapes  mentioned  in  the  chapter  and  then  go  on  to  suitable 
flowers,  seed  boxes,  and  seeds. 

In  exercise  9  it  may  be  best  to  leave  out  all  the  values  too 
small  to  be  handled  by  pupils  with  ease. 

The  construction  of  a  diagram  of  bending  moments  from 
the  formula  given  on  page  1 5  should  also  be  carried  out.  The 
method  is  similar  to  that  employed  in  the  tracing  of  graphs, 
but  the  actual  values  selected  must  depend  on  the  materials 
available,  such  as  size  of  paper,  accuracy  of  instruments,  etc. 
It  will  be  seen  that  the  diagrams  are  not  exactly  translated 
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into  solid  forms.  Technological  and  other  factors  normally 
require  a  compromise,  but  the  similarity  between  calculated 
shape  and  diagram  is  nevertheless  striking. 

The  exercises  are  designed  to  lead  the  pupil  step  by  step 
from  the  more  severe  forms  of  mathematical  ‘sculpture’  to  a 
free  play  and  a  sensuous  realisation  of  similar  laws.  A  person 
who  has  gone  through  this  sequence  of  exercises  in  a  con¬ 
structive  way,  perhaps  supplemented  by  further  ones  of  his 
own  devising,  will  be  able  to  experience  and  not  only 
‘understand’,  the  complex  structures  of  modern  architecture. 
Not  until  we  learn  to  see  the  creations  of  our  industrial 
civilisation  intellectually,  sensuously,  and  emotionally  shall 
we  have  created  the  right  mental  climate  in  which  a  truly 
modern  architecture  and  design  can  flourish. 
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This  includes  the  fitting  of  apparatus ,  furniture ,  buildings  and  towns 
to  human  needs.  Scientific  research  is  increasingly  influencing  design  and 
brought  into  conflict  with  arbitrarily  imposed  styles. 

Human  Design  answers  the  question  ‘Design  for  what?’ 
It  has  many  facets:  ergonomics,  communications,  lettering, 
town  planning.  Ergonomics  alone  is  an  enormous  field  and 
covers  not  only  the  shaping  and  dimensioning  of  objects  and 
buildings  but  also  their  colouring,  lighting  and  heating.  All 
these  forms  of  design,  and  the  research  by  which  they  are 
backed,  deal  with  efficiency  in  human  terms  and  in  the  last 
analysis  this  is  the  only  efficiency  that  really  matters.  Indus¬ 
trial  production  and  mechanical  efficiency  must  be  controlled 
in  the  human  interest.  This  is  the  meaning  of  human  design. 

Too  often  machines  were  (and  unfortunately  still  are) 
designed  with  reference  only  to  themselves  and  human 
beings  had  to  adapt  themselves  to  the  behaviour  patterns 
demanded  by  the  machines.  Some  machines,  5,  page  33, 
apparently  required  even  a  changed  human  anatomy  for 
efficient  operation.  Others,  and  this  is  largely  outside  the 
scope  of  this  work,  demand,  by  the  same  token,  changed 
mental  attitudes.  That  is  why  human  design  must  concern 
itself  not  only  with  shapes  and  sizes  of  consumer  goods  but 
also  with  such  remote  aspects  of  our  environment  as  the 
psychological  effect  of  colours  and  surfaces  and  the  effect  of 
architecture  on  mental  health. 

All  design  has  mathematical  and  mechanical  aspects,  and 
these  must  be  directed  to  human  ends.  Ideally  the  mechanical 
and  the  human  requirements  should  be  fused  so  that  we 
cannot  tell  where  the  one  ends  and  the  other  begins. 

Here  is  a  simple  yet  telling  example.  Recently  a  Swedish 
furniture  designer  noticed  that  nearly  all  Swedish  kitchen 
tables  are  made  to  the  same  size,  2  ft.  6  in.  by  3  ft.,  with  i-ft. 
extension  leaves  at  either  end.  Most  of  these  tables  are  also 
used  for  eating.  Because  of  the  flaps,  only  two  out  of  four 
people  at  the  table  could  sit  in  comfort.  When  the  table  was 
fully  extended  to  seat  six  people,  four  of  them  had  to  sit 
astride  a  table  leg.  This  obviously  did  not  make  sense.  The 
size  was  completely  arbitrary  and  had  little  to  do  with  the 
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dimensions  of  the  human  body.  So  the  designer  re-planned 
the  table  and  based  the  new  version  on  his  researches  into 
people’s  needs  and  habits.  The  new  table  measured  2  ft.  6  in. 
by  4  ft.,  with  an  extension  leaf  of  1  ft.  7  in.  at  one  end.  This 
table  easily  seated  four  or  even  five  people  in  comfort.  When 


I 


1.  Old  table 

2.  Old  table  [extended) 

3.  New  table  [extended) 


D 

D 
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it  was  extended  to  accommodate  six,  no  one  had  to  sit 
opposite  a  leg.  As  the  newly  designed  table  has  only  one 
extension  leaf  it  is  actually  cheaper  to  make.  Like  all  clever 
solutions  it  looks  much  simpler  on  paper  than  it  was  to  think 
out.  But  it  shows  how  human  design  can  make  things  better 
for  all  of  us. 

We  must  not  think  that  badly  contrived  designs  can  be 
put  right  by  applying  a  few  of  the  principles  of  human 
design  to  them.  Normally  neither  human  nor  mechanical 
design  can  be  substantially  improved  if  the  basic  idea  is 
wrong.  Neither  mechanical  nor  human  design  can  be 
served  by  half-measures  and  afterthoughts.  Both  must  spring 
from  the  same  creativity.  The  analogy  of  the  indivisibility 
of  form  and  content  of  a  work  of  art  is  not  out  of  place  here. 


21 


pages  32-33 


Part  3  Chapter  2 

We  often  hear  the  word  ‘re-design’  and  this  turns  out  to 
be  no  more  than  a  grudging  concession  to  human  beings, 
involving  more  expense  and  actually  interfering  with  the 
manufacturer’s  idea  of  what  a  saleable  product  should  look 
like.  What  is  generally  referred  to  as  styling  is  sometimes 
regarded  as  a  humanising  influence  on  inhuman  industrial 
products,  but  is  in  reality  related  to  sales  and  not  to  function 
and  usefulness.  One  industrial  designer  concerned  with  the 
design  of  motor  cars  told  the  present  writer  that  if  he  were  to 
take  the  recommendations  of  the  Department  of  Scientific 
and  Industrial  Research  seriously  he  would  have  to  design  a 
facia  with  differently  shaped  control  knobs,  but  such  an 
arrangement  would  impair  sales.  It  is  an  ergonomic  axiom 
that  the  function  of  controls  should  be  reflected  by  their 
shapes,  and  so  arranged  that  any  one  control  can  easily  be 
located.  Yet  cars  are  being  produced  in  which  control  knobs 
are  unrelated  to  their  function,  neatly  arranged  in  one  long 
row  so  that  identification  is  further  impeded.  Speedometers 
are  notoriously  badly  designed.  Rear  mirrors  in  which  shape 
(often  quartic,  i.e.  like  a  television  screen)  but  not  the 
reflection  have  been  considered,  are  all  too  common.  Handles 
which  look  smart,  but  feel  unpleasant  and  are  difficult  to 
move,  chairs  which  are  ‘contemporary’  but  uncomfortable, 
streets  in  which  lack  of  planning  has  produced  disharmony 
and  inefficiency,  all  these  are  examples  of  the  absence  of 
human  design.  The  resulting  human  inefficiency  cancels  out 
any  mechanical  efficiency. 

Illustration  3,  page  33,  shows  the  controls  of  a  locomotive 
still  used  in  the  1 940’s.  This  construction  was  derived  from  a 
much  earlier  model  produced  at  the  height  of  the  Industrial 
Revolution  and  basically  unchanged  since  then.  That  this 
control  panel  was  difficult  to  use  cannot  be  in  doubt;  the 
dials  are  scattered,  the  controls  far  from  ideal  for  the  human 
hand.  All  this  was  aggravated  by  the  picture  of  visual  chaos 
with  which  the  operator  was  confronted. 

Illustration  5,  page  33,  is  a  diagram  of  the  controls  of  a 
lathe  in  relation  to  the  human  anatomy.  The  upper  diagram 
shows  an  average  human  being  on  the  same  scale.  It  is  quite 
impossible  to  imagine  that  this  machine  was  designed  for  use 
by  ordinary  people.  The  ideal  person  to  operate  it  would  have 
to  be  4!  ft.  tall,  2  ft.  across  the  shoulders,  and  have  an  8-ft. 
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arm-span.  One  may  speculate  how  long  the  human  organism 
would  take  to  adjust  itself  to  the  conditions  of  this  machine 
and  evolve  to  produce  beings  which  would  satisfy  the 
specifications  implied  by  the  design  of  this  lathe! 

How  mechanical  and  human  design  can  combine  and 
overlap  in  one  object  is  demonstrated  by  the  Ericsson  tele¬ 
phone.  The  new  version,  7,  8,  page  35,  was  made  possible  by 
technological  research  which  resulted  in  improvements  to 
the  mechanism.  It  is  quite  unimaginable  that  the  human 
design  was  added  to  an  existing  mechanical  design;  the  two 
must  have  been  conceived  at  the  same  time  and  found 
expression  in  a  common  object. 


Diagram  to  explain  the  controls  shown  in  3,  page  36. 


The  wide  field  for  human  design  will  be  evident  from  the 
illustrations  on  pages  36  and  37 :  from  small  controls  designed 
to  be  operated  by  one’s  finger  tips  to  the  dentist’s  chair 
designed  to  receive  the  whole  body.  The  many  different 
handles  and  knobs  of  the  motor  car,  3,  page  36,  should  be 
studied  in  some  detail,  and  compared  to  the  functions  they 
serve.  Such  shapes  show  that  functional  honesty  with  regard 


pages  34-35 


pages  36-37 


23 


Part  3  Chapter  2 

to  human  design  not  only  makes  them  more  pleasant  and 
efficient  to  use  but  also  to  look  at,  and  this  is  in  itself  one  of 
the  purposes  of  human  design.  The  visual  satisfaction 
derived  from  such  objects  is  of  a  different  order  from  that  of 
merely  ‘styled’  objects. 

pages  38-33  The  new  crane  cab,  3,  page  38,  is  a  happier  shape  than  the 
grim  older  one,  1,  2,  but  this  is  due  not  to  a  desire  to  improve 
its  styling,  or  to  create  a  novel  shape,  but  to  the  hard  facts  of 
ergonomic  research.  The  knobs,  5,  6,  page  39,  likewise 
betray  their  functions.  The  first  three  are  intended  for 
gradual  turning  and  adjustment,  the  fourth  as  an  on/off 
switch,  the  last  two  for  turning  into  definite  click  positions. 
Too  many  controls  on  appliances,  whether  domestic  or 
industrial,  are  still  too  haphazard.  An  examination  of  some 
of  those  which  may  be  found  in  common  use  could  form  the 
basis  of  an  exercise.  Suggestions  for  possible  improvements 
may  lead  to  original  designs.  Additional  functions  which 
could  be  considered  for  such  activities  are  knobs  of  levers,  for 
sliding  into  different  positions  on  a  scale,  and  for  push/pull 
actions.  Plaster  models,  which  can  be  roughly  modelled 
according  to  one’s  feeling  for  their  function,  and  further 
refined  and  smoothed  after  the  plaster  has  set,  are  highly 
suitable  for  exercises  of  this  kind,  in  which  new  designs 
should  stem  from  tactile  experience  rather  than  from  visual 
preconceptions. 

The  speedometers  are  not  unique  although  many  are  now 
belatedly  being  re-designed.  The  quartic  shape  of  9  is  quite 
indefensible  and  a  serious  interference  with  its  efficiency.  The 
figures  are  as  though  seen  through  a  distorting  mirror. 
Between  30  and  40  mph  the  hand  will  be  lost  against  a 
background  of  figures,  letters  and  calibration  lines,  while 
obscuring  the  milage  recorder.  11  is  also  inefficient.  The 
hand  does  not  contrast  sufficiently  with  the  background. 
The  reduction  in  the  size  of  all  the  noughts  does  not 
help  legibility.  The  reduction  of  the  figure  4  in  the 
middle  of  the  scale  is  quite  unwarranted.  The  lay-out  of  10 
is  much  clearer  than  either  9  or  n  but  still  has  obvious 
drawbacks.  The  figures  are  not  equally  easy  to  read  because 
of  their  varying  angles;  two  of  them  are  actually  on  their 
sides.  The  hand  will  cover  any  figure  it  points  at,  as  well  as,  in 
certain  positions,  the  trip  recorder.  12  is  a  very  good  solution 
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to  these  problems  but  one  must  feel  that  the  partly  trans¬ 
parent  hand  (to  make  the  trip  recorder  visible  in  all  positions) 
is  not  the  ultimate  answer  because  it  has  another  inherent 
drawback :  reduction  in  the  hand’s  length.  However,  looking 
at  the  4  dials  together,  12  is  by  far  the  most  satisfying  from 
the  functional  and  visual  points  of  view. 

The  new  lathe,  page  4 1,  has  its  main  controls  grouped  in  the 
middle  within  easy  reach;  those  which  control  the  adjustment 
of  the  machine  are  placed  on  a  black  background,  clearly 
differentiated  from  those  which  control  the  operation ,  placed 
on  a  yellow  background.  This  differentiation  is  supported  by 
the  colour  division  of  the  whole  body  which  breaks  away 
from  the  uniformly  painted  older  model  in  which  the 
different  parts  are  not  articulated.  3  and  4  show  the  fine 
ergonomic  detailing  which  matches  in  every  respect  the 
mechanical  detailing.  The  function  of  each  part  is  individu¬ 
ally  expressed  but  an  overriding  thought-pattern  on  the  part 
of  the  designer  has  welded  them  into  a  harmonious  pattern 
such  as  we  have  discussed  in  Part  One.  This  is  particularly 
noticeable  in  4.  The  older  form  of  this  machine  might  have 
been  considered  efficient  by  most  people,  even  from  the  point 
of  view  of  human  design.  5  shows  that  by  visual  means 
increased  efficiency  could  be  achieved.  Each  part  has  been 
given  a  visual  meaning  and  the  whole  machine  has  acquired 
a  visual  harmony.  The  smallest  items  have  been  related  to  the 
whole,  even  the  name  of  the  model. 

The  controls  of  the  ship’s  engine  room,  1,  page  42,  were 
presumably  manufactured  by  the  makers  of  the  different 
pieces  of  equipment  and  are  completely  unrelated.  The  visual 
muddle  makes  checking  and  operating  difficult.  In  the  new 
version,  3,  the  controls  have  been  grouped  in  a  harmonious 
whole.  Some  dials  have  been  replaced  with  warning  lights. 
The  whole  design  is  improved.  Only  the  clock  face  (extreme 
right),  with  its  Roman  figures,  seems  to  have  been  overlooked 
by  the  designer. 

Thanks  to  technological  progress  the  levers  of  the  old 
signal  box,  2,  have  been  abolished  in  the  new  design,  4.  The 
diagram  in  2  is  an  almost  exact  replica  of  the  actual  layout 
of  points  and  lines.  In  4  the  diagram  is  an  abstraction  of  the 
exact  topography  which  facilitates  visual  communication. 
The  diagram  is  part  of  the  mechanism  itself  and  not  merely 


pages  40-41 


pages  42-43 
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an  explanation  of  it.  Graphic  design  is  here  a  facet  of  human 
design;  we  shall  deal  with  it  in  greater  detail  in  the  next 
chapter.  But  in  spite  of  its  increased  efficiency  there  are  still 
two  flaws  in  the  new  signal  box.  No  stool  has  been  designed 
for  it  and  the  old  one  (obviously  rescued  from  the  previous 
signal  box)  is  too  unrelated  to  the  new  panel  to  give  the 
operator  any  real  comfort.  Also,  the  top  panel  seems  to 
reflect  too  much  light  so  that  parts  of  the  diagram  become 
unreadable.  (This  is  the  answer  to  exercise  4,  page  58.) 
pages  44-45  Design  procedures  which  probe  deeply  into  the  user’s 
requirements  should  be  applied  to  every  object. 

When  the  London  County  Council  decided  to  design  a  full 
range  of  school  furniture,  it  looked  first  of  all  into  the 
question  of  the  measurements  and  habits  of  school  children 
of  different  ages.  This  was  quite  a  long  drawn-out  and 
arduous  task  and  involved  setting  up  various  contrivances  to 
get  as  close  as  possible  to  the  right  answer.  Much  of  this 
work  was  done  by  placing  a  screen  behind  a  chair  and  desk 
and  a  strong  light  source  in  front  of  it.  Many  children  were 
then  asked  to  sit  at  this  desk  in  turn,  to  move  and  behave  as 
they  normally  would  in  class,  and  to  get  up  again.  Their 
movements  and  dimensions  were  projected  onto  the  screen, 
where  they  were  recorded  photographically.  The  drawing, 
1,  page  44,  was  based  on  this  research.  The  designer  of  the 
furniture  then  had  the  task  of  using  the  information  sum¬ 
marised  in  this  diagram  in  a  design  which  could  be  produced 
at  a  reasonable  price.  The  current  range  of  LCG  school 
furniture  has  set  a  high  standard  because  of  the  thoroughness 
of  its  approach  to  design. 

In  the  past  the  building  of  a  house  was  the  province  of  one 
man  who  could  design  and  supervise  the  whole  project.  Now 
architects  have  to  assimilate  not  only  the  many  different 
techniques  of  building  (from  structure  to  decoration)  but 
also  the  many  different  needs  which  are  constantly  arising. 
Where  in  the  past  the  architect  could  often  indulge  the  luxury 
of  choosing  a  style,  the  best  present-day  architects  consider 
human  measurements  and  behaviour  and  requirements  of 
light  and  air  and  consult  complicated  graphs  indicating  the 
type  of  heating  the  human  body  requires  under  certain 
conditions.  Eventually  it  may  be  possible  for  all  buildings  to 
be  designed  in  the  same  way  as  St.  Anne’s  College,  Oxford, 
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in  which  everything  from  the  lamps  in  the  rooms  to  the  siting 
of  the  building  has  been  considered.  But  we  must  bear  in 
mind  that  because  of  the  architect’s  understanding  of  the 
setting  of  the  new  complex,  he  has  been  able  to  use  pre¬ 
fabricated  elements  to  their  best  advantage.  Oxford’s 
buildings  have  very  strong  modelling,  with  many  accents  and 
contrasts  of  light  and  shade.  Modern  buildings  like  this  one 
continue  this  overall  pattern.  Modern  techniques  have  here 
been  used  to  express  the  function  of  the  new  buildings.  At  the 
same  time  they  are  in  harmony  with  the  spirit  of  the  place. 

Note  Observant  readers  will  notice  the  apparent  discrep¬ 
ancy  between  the  photograph  of  the  model  room,  5,  and  the 
plan,  4,  and  the  photograph  of  the  exterior  of  the  building,  6. 

This  is  accounted  for  by  the  fact  that  5  shows  a  ground  floor 
room  at  the  back  of  the  building,  not  visible  in  6,  and  the  plan, 

4,  is  of  an  upper  storey.  As  4  shows,  each  room  is  reached 
through  a  lobby,  separated  from  the  room  itself  by  a  sliding 
door. 

Mass  production  makes  the  problem  of  human  design  pages  46-47 
specially  acute,  yet  still  not  enough  manufacturers  pay 
adequate  attention  to  human  needs.  The  gas  cooker  in  1, 
page  46,  had  to  be  raised  to  bring  it  up  to  the  level  of  the 
working  surface.  The  great  advantage  of  this  method  of 
building-in  ready-assembled  domestic  equipment  is  not  only 
economic;  it  also  prevents  small  local  builders  with  little  know¬ 
ledge  of  or  interest  in  human  design  from  committing 
blunders  from  which  generations  of  occupants  will  have  to 
suffer.  Yet  in  spite  of  the  great  concern  for  human  design  by 
the  architectural  profession  many  manufacturers  of  pre¬ 
fabricated  parts  used  in  building  still  show  a  fine  disregard 
for  the  principles  of  human  design.  A  recent  survey  of 
industrialised  building  states  bluntly:  ‘.  .  .  reference  is  made 
to  efficient  laboratory  tests  and  studies  of  production 
techniques.  .  .  .  There  has  been  no  mention  of  user  require¬ 
ment  studies.  .  .  .’  But  even  if  such  studies  were  carried  out 
they  might  be  anulled  by  other  interests.  ‘Where  the  product 
is  transported  there  were  some  ingeniously  logical  modifica¬ 
tions  to  the  product.  In  one  case  the  heart  unit  dimensions 
w  ee  slightly  altered  to  enable  three  to  fit  on  a  standard 
lorry,  in  another  the  wall  panel  was  clipped  by  three  inches 
to  allow  it  to  fit  within  the  width  allowed  for  road  transport 
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without  a  licence.’  This  sounds  ominous.  Many  examples  of 
human  design  mentioned  in  Part  Three  are  still  the  exception 
rather  than  the  rule;  most  of  the  best  efforts  are  produced  in 
very  small  numbers,  sometimes  only  in  ones.  At  the  same 
time  large  numbers  of  mass-produced  objects  and  buildings 
are  put  on  the  market  which  are  often  highly  efficient  and 
clever  in  many  respects  but  ignore  many  requirements  of 
human  design.  Rarely  do  hospitals  reach  the  high  standard 
of  the  one  in  Greenock,  page  47. 

pages  48-51  British  Railways  have  started  on  a  vast  programme  of 
modernisation  based  on  user  requirement  studies.  Many  of 
the  new  designs  have  great  merit  and  point  the  way  to  better 
things  still  to  come.  The  totality  of  design  is  recognised  and 
the  programme  is  comprehensive.  Some  of  it  is  concerned  with 
comfort,  much  of  it  with  safety,  but  there  is  no  appreciable 
difference  between  these  two  aspects  of  human  design,  and 
often  they  coincide.  For  instance  the  new  door,  4,  page  51, 
which  gives  better  access  to  the  coach  and  makes  a  spacious 
lobby  possible  is  also  safer.  The  portion  of  the  door  still 
projecting  after  the  greater  part  of  it  has  slid  into  the  coach 
would  still  clear  a  passing  train.  That  letter  design  also 
contains  a  safety  factor  can  be  seen  by  pictures  6  and  7,  page 
51.  Note  how  much  clearer  the  new  letters  are  when  seen 
from  a  distance.  The  diagram,  8,  showing  how  letters  may  be 
spaced  (the  lines  indicate  the  spaces  to  be  allowed,  depending 
on  the  following  letter)  demonstrates  the  careful  attention 
to  details. 

pages  52-55  The  design  of  towns  is  perhaps  the  greatest  challenge  to 
human  design.  Past  ages  took  this  branch  of  design  very 
seriously  and  this  is  amply  testified  by  old  towns  where  the 
evidence  has  not  yet  been  swept  away.  Part  Four  will  deal 
with  this  at  length  but  let  us  make  a  few  basic  observations. 
The  design  of  individual  objects,  street  furniture  and 
buildings  does  not  add  up  to  town  design.  Often  excellently 
designed  buildings  are  badly  sited  or  surrounded  by  so 
much  that  is  inferior  that  their  qualities  are  lost.  Town 
design — or  town  planning — has  as  its  object  the  creation  of 
humane  conditions  on  the  largest  scale:  townscape.  This  is, 
because  of  its  enormous  scope,  difficult  to  define  with  any 
accuracy  but  a  recent  re-statement  in  the  Architectural  Review 
comes  fairly  close  to  it.  ‘Townscape  ...  is  simply  the  visible 
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expression  of  collective  life — not  collectivised  life — man 
growing  together  to  make  a  higher  organism,  enhancing 
rather  than  destroying  the  individual  lives  comprised  within 
it.  .  .  .  freedom  (is)  given  back  as  a  consequence  of  submission 
to  a  place  ...  it  is  pretty  far  from  architectural  self-expres¬ 
sion  ...  it  is  the  only  thing  that  will  engage  man’s  whole  activity .*  It 
is  clear  that  something  more  than  detailed  planning  is  needed, 
yet  planning  and  research  must  form  the  backbone  of  it. 

It  is  strange  to  think  that  workers  operating  efficient, 
scientific  machinery  in  factories  and  offices,  1,  page  52,  are 
faced  by  the  most  unscientific  conditions  as  soon  as  they  leave 
their  places  of  work.  The  different  functions  of  the  town  are 
not  in  any  way  defined  or  given  scope  to  work  smoothly.  The 
old  idea  of  a  central  roadway  with  lateral  sidewalks,  devised 
for  conditions  different  from  our  own,  has  been  patched  up 
to  serve  our  age.  Even  where  war  damage  and  redevelopment 
brought  about  conditions  for  a  new  creative  approach  to  this 
problem  civic  reasoning  had  hardened  into  definite  grooves 
from  which  it  was  difficult  to  dislodge  it.  This  is  another 
hangover  from  the  nineteenth  century  when  most  creative 
energies  in  civic  design  were  dissipated  in  completely 
irrelevant  pursuits  (e.g.  the  battle  of  the  styles)  instead  of 
coming  to  grips  with  the  real  problems. 

The  new  towns  and  the  redevelopments  of  older  ones  are 
attempts  to  build  mechanisms  which  will  deal  with  the 
pressures  of  present-day  living  and  re-create  in  their  citizens  a 
measure  of  civic  pride  and  a  share  of  the  responsibility  for 
their  environment.  Nobody  could  assert  that  this  is  easy  or 
that  many  mistakes  have  not  been  made.  For  instance,  in 
trying  to  give  people  more  living  space  planners  have  often 
created  wide,  bleak,  draughty-looking  spaces  which,  coupled 
with  the  unfamiliarity  of  the  new  surroundings,  have  caused 
a  certain  amount  of  depression  in  some  people.  A  higher 
density  of  people  is  now  thought  to  be  more  desirable.  Too 
much  designing  was  probably  done  by  planners  rather  than 
by  architects,  i.e.  in  two  rather  than  three  dimensions. 
Attention  was  paid  to  graphs,  but  too  often  these  were 
interpreted  without  enough  reference  to  the  psychology  of 
the  individual.  Slowly  these  shortcomings  are  being  remedied 
— by  paying  more  attention  to  emotional  efficiency.  (See  the 
Introduction  to  Notes  for  Teachers  Part  One.) 
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pages  56-57  These  pages  show  how  the  function  of  quite  ordinary 
objects  may  be  interpreted  visually  in  terms  of  human 
design.  The  over-elaboration  of  2  and  3  contrasts  most 
tellingly  with,  say,  6  and  4,  which  were  intended  for  similar 
purposes.  2  and  3  create  delusions  of  vague  concepts  such  as 
‘artistic  craftsmanship’  or  ‘design’;  1  is  trying  to  give  an 
impression  of  purposeful  design.  The  designs  on  page  57  are 
good  ones  because  the  designers’  first  consideration  was  the 
needs  of  the  users.  4  is  a  hard-working  lamp,  while  3  could 
be  described  as  a  parasite.  Good  shapes  are  produced  as  a 
result  of  and  not  in  spite  of  human  design. 

page  58  EXERCISES 

The  exercises  reinforce  the  notion  that  in  good  design 
material  is  related  to  function  and  where  applicable  to 
human  function.  The  light  switch,  1,  is  more  easily  operated 
than  the  older  type  in  which  a  small  lever  has  to  be  pushed  up 
or  down — it  is  also  more  graceful  and  pleasing  to  the  touch. 
In  this  simple  object  the  principle  of  human  design  is  clearly 
demonstrated.  Examination  of  common  objects,  both  simple 
and  complicated,  should  increase  an  awareness  of  the  impor¬ 
tance  of  human  design.  A  pair  of  pliers  must  be  designed  to 
fit  the  human  hand  and  to  perform  its  mechanical  function 
efficiently.  Pupils  should  examine  a  number  of  different 
models  and  decide  how  well  designed  they  are  from  both 
points  of  view.  This  lesson  can  be  applied  to  machines,  such 
as  bicycles  and  sewing  machines.  In  each  case  drawings 
should,  as  usual,  accompany  the  answers.  Good  points  should 
be  explained,  improvements  suggested.  Furniture  can  then 
be  subjected  to  an  enquiry  of  the  same  kind.  Visual  points 
should  be  taken,  ‘styling’  or  even  ‘over-styling’  criticised, 
especially  where  it  conflicts  with  the  interests  of  human 
design.  It  would  be  a  good  idea  to  ask  pupils  to  ima¬ 
gine  they  are  buying  the  object  in  question.  A  game 
could  be  devised  in  which  one  pupil  takes  the  part  of  the 
salesman  trying  to  sell  the  commodity,  while  another  pupil 
takes  the  part  of  the  customer.  Both  good  and  bad  designs 
should  be  ‘sold’.  Where  poor  design  is  in  question,  the 
‘salesman’  will  seize  on  any  point  which  he  thinks  will  make 
the  object  less  undesirable,  even  making  capital  out  of 
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disadvantages  (e.g.  cars  with  only  two  doors  are  ‘child¬ 
proof’).  To  think  the  thoughts  of  the  salesman  whose  job  it  is 
to  sell,  even  to  sell  badly  designed  objects,  will  help  develop 
awareness  of  the  problems  involved  in  human  design. 
Acting  the  part  of  the  unwilling  buyer  will  have  a  similar 
effect.  Of  the  two,  the  salesman’s  part  is  the  more  exacting 
and  requires  a  great  deal  of  mental  flexibility;  a  bright  pupil 
should  be  selected  for  it:  one  who  understands  not  only  the 
principles  involved  but  also  their  opposites.  Alternatively 
the  teacher  should  take  the  part.  The  class,  having  witnessed 
the  proceedings,  should  show  satisfaction  or  dissatisfaction 
with  the  product. 

The  old  dial,  5,  in  exercise  5,  has  many  common  faults: 
indistinct  and  tilted  figures  (the  last  one  actually  upside 
down),  divisions  which  do  not  indicate  at  a  glance  the 
value  shown,  an  insufficiently  conspicuous  hand.  6  is  an 
enormous  improvement,  but  something  has  had  to  be 
sacrificed.  In  an  attempt  to  make  the  arc  as  large  as  possible 
and  the  divisions  wider,  the  figures  have  been  placed  inside 
the  circumference  where  they  will  at  times  become  obscured 
by  the  pointer.  But  in  view  of  the  simplicity  of  the  scale  this 
is  a  minor  criticism.  The  three  sets  of  figures,  exercise  7,  are 
taken  from  dials  which  were  actually  produced.  2  was 
designed  for  maximum  legibility  and  distinction ;  it  is  some¬ 
what  ungainly  and  clumsy.  3  is  a  ‘styled’  set  of  figures  which 
can  easily  lead  to  misreadings ;  notice  especially  the  similarity 
between  8  and  o.  4  was  designed  to  be  both  legible  and  har¬ 
monious.  It  still  has  certain  weaknesses,  which  become 
apparent  upon  comparison  with  Kinnear’s  road  sign  figures, 
2,  page  59,  and  11,  page  62  (notice  in  particular  the  differ¬ 
ences  between  the  two  designs  for  8  and  9),  but  it  is  much 
superior  to  the  other  two.  Exercise  8  sums  up  the  graphic 
design  part  of  human  design  and  leads  to  the  next  chapter  in 
which  graphic  design  is  defined  as  a  means  of  communication. 
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Graphic  design,  i.e.  signs,  symbols ,  posters,  books,  considered  from  the 
point  of  view  of  human  design.  Function  here  is  the  communication  of 
thoughts  and  ideas  in  the  most  efficient  form. 

pages  59-63  Graphic  design  must  be  considered  as  an  aspect  of  human 
design  because  it  is  used  as  a  means  of  conveying  information 
to  human  beings.  Its  task  is  to  convey  information  clearly  and 
to  create  a  harmonious  pattern  in  the  mind  of  the  onlooker 
which  will  reinforce  the  message.  The  designer  of  a  book 
jacket  and  of  a  road  sign  face  what  is  in  essence  the  same 
problem:  both  are  concerned  with  putting  over  a  mess¬ 
age  in  visual  terms,  both  are  dealing  in  visual  communica¬ 
tion.  They  may  deliver  different  messages,  one  may  be 
wholly  addressed  to  the  reason,  the  other  to  the  emotions, 
or,  more  usually,  to  a  mixture  of  both.  Their  messages 
may  also  be  designed  to  be  absorbed  in  different  states 
of  mind.  These  and  other  factors  account  for  the  differ¬ 
ent  terms  in  which  they  are  couched,  but  both  may  be 
judged  by  similar  standards  of  efficiency.  This  efficiency  will 
increase  with  the  designer’s  skill  in  handling  his  raw  material 
and  exploiting  it  to  the  full  and  his  work  can  therefore  be 
compared  to  the  potter’s,  or  the  architect’s.  He  uses  his 
materials  and  the  processes  of  graphic  reproduction  to  put 
before  us  visual  symbols  which  carry  out  his  purpose.  He 
must  choose  the  most  efficient  symbols.  A  certain  set  of 
pictorial  symbols  may  be  the  best  vehicle  for  a  road  safety 
message  which  would  be  quite  ineffectual  if  printed  in  type 
on  a  plain  background.  The  instructions  for  the  use  of  a 
machine,  on  the  other  hand,  may  be  made  almost  incom¬ 
prehensible  if  the  designer  chooses  a  pictorial  treatment  for 
them. 

It  is  not  often  realised  that  the  design  of  road  signs,  5-9, 
page  62,  constitutes  the  creation  of  a  visual  code.  These 
visual  symbols  denote  different  ideas  and  must  therefore  be 
given  sufficient  distinction  to  make  their  differences  easily 
discernible  while  at  the  same  time  retaining  a  family 
resemblance  which  will  set  them  apart  from  other  types  of 
sign.  This,  in  view  of  the  increasing  tendency  to  crowd 
streets  with  more  and  yet  more  signs  of  every  description,  is 
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of  the  greatest  importance.  Road  signs  must  also  be  capable 
of  being  joined  in  groups  of  two  or  more  to  form  coherent 
visual  sentences.  It  may  be  a  good  idea  to  get  hold  of  a  copy 
of  the  Report  of  the  Warboys  Committee  for  a  discussion  of 
the  new  road  signs,  comparing  them  to  the  old.  Discussion 
should  centre  on  clarity  (legibility),  an  appraisal  of  the 
actual  shapes  (compare  the  new  arrow  to  the  old),  certain 
ambiguities  still  present  (‘road  narrows’  and  ‘end  of  dual 
carriageway’)  and  finally  on  the  question  whether  the  new 
signs  as  a  group  give  us  a  more  logical  and  efficient  language. 

The  absence  of  such  a  language  leads  to  inefficiency,  1,  page 
60.  The  prohibition  sign  is  swallowed  up  by  the  chaotic 
street  picture.  Apart  from  forming  a  disharmonious  pattern, 
the  shop  signs,  2, 3, 4,  are  difficult  to  read.  Visual  communica¬ 
tions  must  be  considered  a  part  of  the  townscape.  Our 
architecture,  road  planning  and  town  planning  cannot 
become  fully  effective  so  long  as  bad  visual  communications 
are  allowed  to  mar  their  purpose.  The  argument  of  self- 
expression  is  irrelevant.  Unrestrained  self-expression  if 
selfishly  used  may  create  conditions  unfavourable  to  human 
beings.  Some  kind  of  self-restraint  for  the  common  good  must 
be  an  accepted  practice  in  any  town  where  the  people 
respect  their  surroundings. 

The  examples  on  pages  62  and  63  show  that  simple  good 
manners  and  a  willingness  to  come  to  terms  with  society  and 
not  to  exploit  it  for  one’s  own  ends  will  create  civilised  streets 
and  still  leave  enough  scope  for  individuality.  The  signs,  12- 
x4>  on  page  62  are  clear  and  have  the  necessary  family 
resemblance.  It  is  possible  to  be  prosecuted  for  making  too 
much  noise  in  public,  why  then  should  7,  page  61,  be 
tolerated  ? 

In  a  well-designed  book  type  and  illustrations  are  related,  pages  64-72 
How  this  was  achieved  in  early  printed  books  can  be  seen  in 
pictures  1  and  2,  page  64.  In  each  the  character  of  the  type  is 
matched  by  the  drawing.  The  advent  of  mechanical  proces¬ 
ses  of  reproduction  did  away  with  many  of  the  craft  proces¬ 
ses,  as  has  happened  in  many  other  industries,  and  by  and 
large  printers  lost  their  feeling  for  relating  type  and  illustra¬ 
tions.  3,  a  product  of  more  recent  times,  shows  this.  Look  at 
the  different  widths  of  the  type  area  and  the  meaningless 
overlapping  of  pictures,  which  place  an  unnecessary  burden 
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on  the  reader.  5,  page  65,  on  the  other  hand,  is  an  efficient 
piece  of  book  design.  The  pictures  are  presented  in  a  clear 
manner;  the  type  width  is  the  same  throughout  and  the 
type  face  is  easy  to  read;  the  relative  masses  of  text  and 
pictures  are  balanced  and  composed.  Judged  purely  from  the 
point  of  view  of  visual  communication,  5  is  an  efficient 
mechanism,  while  3  is  not. 

The  three  book  openings  on  page  66  are  outstanding 
examples  of  how  even  scientific  subject  matter  can  be 
illustrated  in  a  way  which  does  not  merely  repeat  what  the 
text  has  already  stated,  but  makes  its  own  special  contribu¬ 
tion.  In  each  case  the  illustrator  has  gone  beyond  mere 
factual  illustration.  These  books  have  the  unique  distinction 
of  having  been  conceived  and  designed  by  their  illustrators, 
the  text  being  written  to  fit  the  overall  plan.  This  is  a  reversal 
of  the  usual  procedure  and  the  result  suggests  that  it  might  be 
employed  more  frequently.  Scientists  are  sometimes  not  very 
good  at  communicating  their  ideas,  while  graphic  designers 
should  be  experts  in  this  field.  In  the  words  of  the  publisher, 
the  artist  has  here  ‘been  invited  to  disseminate  scientific 
information,  just  as  his  medieval  predecessor  disseminated 
religious  information.’ 

The  place  of  graphic  design  in  visual  communication  is 
further  illustrated  and  developed  on  the  following  pages  of 
the  pupils’  book. 

page  J3  EXERCISES 

Exercises  4  and  5  should  be  carried  out  with  great  care  and 
as  many  samples  as  possible  should  be  collected  and  exhi¬ 
bited.  Illustration  4,  page  73,  is  typical  of  many  trade 
catalogues  which  are  difficult  to  use  because  of  their  ill- 
considered  layout.  Note  that  many  different  types  are  used 
for  the  headings.  The  letterhead,  5,  is  another  example  of 
inefficient  design;  it  is  difficult  to  find  any  definite  informa¬ 
tion  without  hunting  for  it.  Exercise  5  could  be  carried  out 
in  teams  and  should  be  supported  by  photographs  or 
drawings. 
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The  shared  character  of  contemporary  things ,  produced  by  the  mental 
climate  of  a  period.  When  new  ideas  and  new  ways  of  thinking  make  the 
old  visual  language  inefficient ,  a  new  one  is  devised. 

The  first  three  chapters  of  Part  Three  discussed  the  various 
influences  which  contribute  to  the  formation  of  the  man¬ 
made  environment.  There  are  standards  by  which  all  man¬ 
made  things  of  whatever  period  should  be  judged:  an 
understanding  of  the  basic  laws  of  harmony,  of  proportion, 
and  of  balance,  a  sympathy  with  the  character  of  materials, 
and  a  sense  of  what  is  appropriate  for  a  given  purpose. 

We  have  already  observed  in  Part  Two  that  certain  pres¬ 
sures  and  forces  exert  a  subtle  influence  on  the  man-made 
environment  (churches,  pages  53-59,  Part  Two;  chairs, 
pages  60-61,  Part  Two)  and  these  also  should  be  taken  into 
consideration  when  examining  the  products  of  different 
periods.  In  fact,  religion,  economics,  politics,  philosophy, 
landscape,  climate,  and  traditional  background  all  contri¬ 
bute  to  the  creation  of  human  environments.  Together  they 
set  the  scene  and  supply  a  scale  of  values  for  the  whole 
assembly  of  man-made  objects  which  comprises  the  environ¬ 
ment  of  each  succeeding  generation.  If  the  same  influences 
affect  all  products  of  a  given  environment  at  a  given  period, 
these  products  will  have  some  common  quality  which 
unites  them  and  at  the  same  time  distinguishes  them  from 
those  of  other  periods.  This  is  what  Le  Corbusier  defines  as  a 
style:  ‘a  unity  of  principle  animating  all  the  work  of  an 
epoch’;  but  to  most  people  the  word  has  quite  a  different 
meaning,  implying  a  manner  chosen  at  will.  The  expression 
‘visual  language’  comes  much  closer  to  defining  the  visual 
expression  of  Le  Corbusier’s  ‘unity  of  principle’,  a  set  of 
values  which  are  accepted  by  each  individual  and  which 
give  the  products  of  a  whole  period  their  special  character. 

We  can  now  see  the  Gothic  style  as  a  solution  to  various, 
often  opposing,  demands.  Structural  and  aesthetic  problems 
of  the  period  were  discussed  on  pages  53-59  of  Part  Two, 
where  we  read  how  these  were  made  more  acute  by  certain 
social  and  economic  pressures.  Building  materials  were 
dearer,  while  at  the  same  time  larger  churches  were  required 
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to  accommodate  the  growing  congregations  of  growing 
towns.  The  desire  to  build  high  churches  stemmed  not  only 
from  religious  feeling  but  also  from  the  political  and  social 
needs  of  the  towns  with  their  increasing  affluence.  The  church 
chimes  not  only  summoned  the  townspeople  to  services  and 
prayer,  but  also  gave  a  background  to  their  lives,  a  scale 
against  which  the  activities  of  the  town  could  be  measured. 
Since  the  activities  of  the  surrounding  country  had  to  follow 
the  same  pattern  of  timing  (e.g.  market-time,  curfew,  etc.)  it 
was  advantageous  to  build  the  bell  tower  as  high  as  possible 
so  that  its  chimes  would  be  heard  far  afield.  Church  spires 
soared  not  only  heavenwards  but  also  skywards. 

When  the  cathedral  of  Chartres  was  burned  down  early  in 
the  twelfth  century  it  was  felt  not  only  as  a  great  material 
loss,  but  also  as  a  punishment  and  a  tragedy.  When  a 
certain  event  was  interpreted  as  a  sign  from  God  to  rebuild 
the  cathedral  the  whole  population  of  the  town  took  part  in 
this  enormous  task.  We  may  find  it  difficult  today  to  imagine 
that  such  a  huge  building,  where  every  inhabitant  could  be 
accommodated  at  one  service,  was  put  up  by  a  population 
numbering  no  more  than  6,000.  When  the  people  of  Chartres 
entered  their  completed  new  cathedral  for  the  first  time,  they 
could  have  been  in  no  doubt  that  this  was  the  only  right  way 
of  building  a  cathedral ;  it  satisfied  every  demand,  social  as 
well  as  liturgical.  It  flattered  their  local  pride  and  their 
religious  aspirations,  and  they  knew  that  the  most  modern 
and  advanced  methods  had  been  employed  to  construct  it.  It 
was  the  perfect  expression  of  their  thoughts  and  feelings. 

Gothic  is  a  long  period,  which  drew  its  strength  at  one  end 
from  the  Romanesque  and  fed  the  Renaissance  at  the  other. 
Gothic  may  then  be  seen  as  partly  medieval  and  partly 
initiating  a  new  view  of  the  world  which  proved  to  be  the 
downfall  of  medievalism.  Social  and  political  changes  ran 
parallel  with  these  developments  and  will  be  discussed  more 
fully  in  Part  Four. 

The  description  on  page  77  is  not  intended  to  be  an 
accurate  or  complete  description  of  an  artistic  process,  but 
it  shows  one  aspect  in  simplified  form  and  so  long  as  this  is 
borne  in  mind  it  can  serve  as  a  useful  symbol.  The  events  in 
the  life  of  the  artist,  and  also  his  relationship  with  the 
community,  are  not  necessarily  remembered  or  even 
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recreated  by  him,  but,  just  as  in  the  case  of  our  hypothetical 
artist,  they  influence  his  work  in  a  way  which,  although  he 
may  not  suspect  it,  often  sets  up  a  conflict  within  him.  In 
self-defence  he  unconsciously  seeks  to  reconcile  this  outer 
reality  with  his  own  desires  and  needs.  In  order  to  do  so  he 
gropes  for  new  methods  appropriate  to  changing  conditions. 

The  visual  arts  of  any  period  can  be  understood  only 
through  a  knowledge  of  its  visual  language.  It  is  the  common 
ingredient  in  all  that  man  makes  during  any  one  period,  and 
because  such  a  language  brings  the  different  elements  of  the 
human  environment  together  it  has  a  harmonising  influence 
on  the  patterns  which  surround  mankind.  Its  influence  is 
twofold:  between  man  and  his  environment  and  between 
the  elements  of  the  environment. 

The  purpose  of  this  chapter  is  not  so  much  to  give  a 
historical  survey  of  different  visual  languages — something 
like  it  will  be  attempted  in  Part  Four — but  to  explain  the 
idea  and  origin  of  any  visual  language,  so  that  we  may  then 
apply  the  same  broad  principles  to  our  own  time.  Visual 
language  has  nothing  to  do  with  taste  or  what  is  popularly 
known  as  style,  it  is  the  visual  means  evolved  by  a  period  to 
bring  together  the  thoughts  and  feelings  by  which  people 
are  dominated  at  that  time  (the  mental  climate)  and  to  relate 
them  to  the  technology  and  state  of  society  of  the  time.  It  is  a 
means  of  coming  to  terms  with  life,  and  of  building  an 
environment  in  keeping  with  human  needs.  The  calculated 
shapes  of  chapter  1,  the  ergonomic  shapes  of  chapter  2,  the 
means  of  communication  discussed  in  chapter  3  cannot  be 
considered  in  isolation  from  each  other  and  from  other 
developments.  Our  visual  language  is  the  connecting  link. 

How  strongly  the  vision  of  an  age  is  dominated  by  its  own 
particular  values  is  shown  by  illustrations  2  and  3  on  page  75. 
The  relationships  between  people  and  between  people  and 
buildings  is  given  a  different  form  from  what  we  would 
accept  today.  But  the  medieval  mind  considered  this  repre¬ 
sentation  of  the  living  world  as  adequate  and  true.  The  size 
of  an  object  is  derived  from  its  importance  and  not  from  its 
position  in  space  in  relation  to  the  observer. 

The  harmony  between  the  constituent  elements  of  any 
visual  language  can  be  recognised  even  in  the  smallest 
details.  Stained  glass  is  a  case  in  point.  Stained  glass  windows 
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made  their  first  real  contribution  to  architecture  when  walls 
ceased  to  be  loadbearing  and  could  be  made  to  accommodate 
vast  expanses  of  glass.  Coloured  light  fulfilled  a  definite 
purpose  in  the  scheme  of  a  medieval  church.  Abbot  Suger, 
the  founder  of  St  Denis,  was  perhaps  the  first  to  describe  its 
effect  when  he  spoke  of  the  deep  religious  experience  he 
received  from  the  vision  of  a  shaft  of  light  playing  on  the 
altar  of  his  church.  Coloured  light  was  an  organic  part  of  the 
medieval  church  and  enhanced  the  emotional  character  of 

j£fc 

the  architecture  so  that  there  was  no  doubt  in  the  mind  of 
each  member  of  the  congregation  that  he  was  in  the  house  of 
God  and  removed  from  everyday  experience.  The  technique 
of  assembling  pieces  of  glass  in  one  large  design  was  itself 
conducive  to  the  non-naturalistic  effect  to  which  medieval 
art  aspired.  In  every  respect  stained  glass  belonged  to  the 
medieval  tradition.  The  church  architecture  of  later  periods 
did  not  employ  light  in  this  way.  The  Renaissance  church, 
for  instance,  is  more  of  this  world  than  its  medieval  counter¬ 
part  and  the  light,  even  if  subdued,  must  always  be  clear,  for 
coloured  light  would  destroy  the  feeling  of  space.  Just  as 
stained  glass  windows  were  contrary  to  the  spirit  of  Renais¬ 
sance  architecture  so  the  technique  of  stained  glass  was 
equally  opposed  to  the  more  highly  modelled  representation  of 
people  and  of  nature  demanded  by  the  mental  climate  of  the 
Renaissance.  In  post-medieval  stained  glass  there  is  a 
conflict  between  the  heavy  lines  of  the  leading  which  seem 
to  demand  a  flat  treatment  and  the  attempted  roundness  of 
figures  and  objects  which  seems  to  oppose  the  demands  of  the 
material.  The  fusion  of  technology  and  of  spiritual  values 
which  in  this  case  was  peculiar  to  medievalism  could  not  be 
translated  piecemeal  into  another  visual  language. 

The  objects  shown  on  pages  78  and  79  are  one  way  of 
illustrating  the  medieval  visual  language,  others  could  no 
doubt  be  devised.  Although  not  all  the  items  are  contem¬ 
porary,  they  represent  in  different  forms  and  at  different 
times  a  tendency  which  can  be  observed  throughout  the 
period. 

The  following  pages  of  the  pupils’  book  show  how  the 
medieval  visual  language  changed  to  that  of  the  Renaissance. 
Only  in  Italy,  and  more  particularly  in  North  Italy,  could  the 
Renaissance  have  thrived.  To  say  that  ‘Italy  anticipated  the 
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classicism  of  the  Renaissance  just  as  it  anticipated  the 
capitalistic  development  of  the  West  with  its  economic 
rationalism’  is  to  put  the  whole  thing  in  a  nutshell.  Feudalism 
had  never  developed  as  it  had  in  Northern  European  coun¬ 
tries,  and  the  Italian  aristocrat,  as  he  emerged  from  the 
Middle  Ages,  adapted  himself  readily  to  the  new  commercial 
conditions.  The  physical  remains  of  classical  antiquity  in 
Italy  must  have  kept  alive  throughout  the  medieval  period  a 
feeling  for  classical  architecture — Roman  buildings  were 
actually  still  in  use  at  the  beginning  of  the  Renaissance — 
while  the  principles  of  Gothic  architecture  had  never  been 
properly  understood. 

But  this  does  not  wholly  explain  the  advent  of  the 
Renaissance.  Had  there  been  no  Classicism  to  draw  on  and 
to  borrow  from  Italy  would  still  have  produced  a  Renaissance. 
The  real  clue  must  be  sought  in  the  essentially  pagan 
character  of  the  Italian  people.  Theology  was  not  generally 
taught  at  Italian  universities  at  a  time  when  it  was  the  most 
important  subject  at  Northern  European  universities.  On  the 
other  hand  the  study  of  law — the  ordering  of  the  material 
world — took  precedence  at  Italian  universities.  Italy  had  no 
important  theologians  during  the  Middle  Ages  and  such  as 
there  were  had  studied  abroad.  This  attitude  has  its  visual 
expression  in  the  layout  of  the  average  Italian  village  and 
town  where  the  church  seldom  has  the  prominent,  overpower¬ 
ing  position  given  to  it  in  Northern  Europe.  Often  the 
campanile  stands  separate  from  the  church — a  symbol  of 
civic  rather  than  religious  dignity.  Burckhardt  has  pointed 
out  that  even  their  prayers  combined  much  of  the  material¬ 
ism  of  antiquity  with  the  ideas  of  Christian  morality — a 
typical  Italian  compromise  which  seems  to  obtain  the  best  of 
both  worlds. 

The  Italian  feeling  for  spatial  relationships,  which  resulted 
from  their  acute  sense  of  the  physical  world,  accounts  for 
their  town-planning  ability.  The  disposition  of  open  spaces 
and  solid  masses  in  the  average  North  Italian  town  or  even 
in  the  interior  of  Italian  houses  of  the  early  Renaissance 
indicates  a  different  approach  to  the  man-made  world  from 
that  of  the  Northern  European.  The  inborn  qualities  of  the 
Italian  people  were  strengthened  by  the  political  conditions 
of  the  period.  The  North  European  organisation  of  society, 
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based  on  small  independent  townships  and  exemplified  by 
the  Gothic  cathedral,  gave  way  to  the  centralised  systems  of 
Italian  despotisms. 

The  centralised  plan  of  a  church  is  not  an  invention  of  the 
Renaissance  but  during  this  period  it  assumed  a  special 
significance.  In  a  centralised  church  the  observer  is,  by  the 
disposition  of  architectural  spaces,  encouraged  to  place 
himself  in  the  centre  in  order  to  obtain  the  most  perfect  view 
of  the  building.  The  significance  of  this  in  an  age  of  human¬ 
ism  need  hardly  be  stressed.  Alberti’s  church  of  St  Andrea 
in  Mantua,  1  and  2,  page  86,  arrives  at  a  compromise 
between  the  new  humanistic  forces  and  liturgical  function: 
it  is  cruciform  with  a  strong  central  emphasis.  The  ground 
plan  shows  a  strong  feeling  for  one  continuous  space,  unlike 
the  Gothic  cathedral  which  is  broken  up  into  nave,  aisles 
and  transept  and  further  subdivided  by  numerous  vaults. 


Side  chapels  are  never  detached  from  the  main  mass,  but 
form  part  of  one  continuous  space.  There  is  not  a  single  pillar 
to  disturb  the  continuity  and  unity  of  the  architectural 
space,  while  the  strict  application  of  mathematical  propor¬ 
tions  gives  this  church  a  harmonious  pattern.  In  the  same 
way  as  the  architectural  patterns  of  the  medieval  church 
seemed  to  follow  the  thought-patterns  of  its  period  and  in 
particular  those  of  the  ‘summa’  (medieval  treatise),  1,  page 
76,  so  the  architectural  patterns  of  the  Renaissance  church 
corresponded  to  the  predominant  thought-patterns  of  the 
Renaissance. 
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EXERCISES 

This  chapter  has  described  in  broad  outline  the  most 
salient  features  of  two  different  visual  languages,  and  the 
reasons  which  led  from  the  one  to  the  other.  That  the  dis¬ 
tinction  between  the  two  was  never  complete,  that  there  were 
overlappings  and  anachronisms  can  be  seen  from  such 
buildings  as  the  Henry  VII  chapel,  1,  page  90,  which  was 
completed  in  the  sixteenth  century  and  combines  features  of 
the  Gothic  and  the  Renaissance.  The  strong  horizontality,  as 
opposed  to  the  verticality  of  true  Gothic,  and  the  domed 
pinnacles  especially  mark  it  as  a  work  already  far  removed 
from  the  medieval  spirit.  Palladio’s  drawing,  2,  was  made  in 
the  same  century — it  shows  the  common  interest  of  Renais¬ 
sance  artists  and  architects  (compare  it  with  2,  page  84). 

It  should  now  be  possible  to  encourage  pupils  to  place 
buildings,  objects  and  paintings  between  the  eleventh  and 
sixteenth  centuries  in  their  approximate  historical  periods,  or 
to  arrange  a  number  of  them  in  their  historical  sequence. 
Picture  postcards  from  museums  of  subjects  similar  to  those 
on  pages  75,  78 — 90  might  provide  the  raw  material  for  a 
game  of  detection.  Pupils  should  give  the  reasons  for  their 
guesses  and  point  out  the  clues  which  they  consider  signi¬ 
ficant. 


pages  88-go 
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Chapter  5  The  visual  language  of 
our  own  times 

A  brief  history  of  the  modern  movement  in  architecture,  design  and  art. 
How  the  mental  preoccupations  and  the  technological  advances  of  our 
time  have  combined  to  give  us  a  visual  language  which  should  serve  us  to 
express  ourselves  and  to  create  human  and  harmonious  environments. 

pages  91-93  Until  the  end  of  the  nineteenth  century  scientific  know¬ 
ledge  was  limited  to  a  consideration  of  purely  physical 
phenomena.  But  with  the  advent  of  the  twentieth  century 
and  the  spate  of  discoveries  then  made  man  somehow 
manage  to  get  under  the  skin  of  nature.  The  old  system  of 
thought  was  found  to  be  wholly  unsatisfactory  under  the 
newly  discovered  conditions.  Things  were  no  longer  what  they 
had  seemed  to  be,  and  the  old  fabric  of  beliefs  crumbled. 
During  the  era  of  the  Curies,  Einstein  and  Freud  our 
understanding  of  the  properties  and  appearance  of  nature, 
our  whole  system  of  thought  underwent  what  were  probably 
the  most  violent  and  momentous  changes  ever  experienced. 

Artists,  although  much  more  cut  off  from  scientific 
developments  than  the  artists  of  the  Renaissance,  were  still 
conscious  of  scientific  research.  Like  the  scientists,  they 
reached  a  turning  point :  the  breakthrough  which  led  to  the 
discovery  of  a  less  obvious  but  more  profound  reality  than 
that  of  naturalism.  Both  artists  and  scientists  were  living  in 
the  same  mental  climate  and  exploring  beneath  the  surface. 

The  word  analysis  is  used  in  this  chapter  for  the  first  time. 
It  denotes  a  new  kind  of  investigation  demanded  by  the  new 
state  of  knowledge :  an  examination  in  depth,  precise,  cold 
and  unimpassioned.  It  is  the  tool  of  both  art  and  science. 

The  second  half  of  the  nineteenth  century  was  on  the  whole 
a  smug  period.  Scientists  had  made  enormous  strides  in  their 
discoveries  of  the  physical  aspects  of  nature.  They  thought 
they  had  almost  reached  the  end  of  the  road.  Just  about 
everything  could  be  explained  in  terms  of  the  then  accepted 
laws  of  science.  Nature  could  be  understood  by  those  who 
knew  its  simple  and  tidy  rules.  A  high  official  of  the  US 
Patents  Office  resigned  his  position  because  he  saw  no 
future  in  patents,  everything  of  any  consequence  had  already 
been  invented  and  patented.  The  steam  engine  was  the 
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source  of  seemingly  unlimited  power,  not  only  for  the  new, 
thriving  industries  which  turned  out  plentiful,  cheap  mass- 
produced  goods  but  also  for  cheap  transport  of  those  same 
goods,  and  of  course  for  travel.  Electricity  could  be  made  to 
perform  apparent  miracles.  To  many  of  that  period — at  least 
to  members  of  the  middle  class — life  must  have  seemed  good. 
Man  felt  very  much  in  command.  There  were  still  loose  ends 
to  be  tied  up,  but  nature  was  all  but  conquered. 

The  art  of  the  the  period — that  is  to  say  the  official  art,  the 
art  of  the  salons — has  the  same  self-satisfied  character. 
Tissot’s  painting  of  the  ‘Gallery  of  HMS  Calcutta’,  i,  page 
92,  is  quite  typical.  It  is  of  course  a  very  charming  picture 
indeed.  The  painter  has  placed  the  dark  mass  of  the  sailor’s 
body  behind  the  lady  on  the  left  so  that  her  graceful  outline 
should  be  heightened.  On  the  other  hand,  her  head  with  its 
predominantly  dark  accents  of  hat,  ribbon,  hair,  eyes  and 
eyebrows  is  silhouetted  against  the  light  coloured  ceiling 
boards.  She  is  the  central  character  of  the  painting;  her 
companion  and  the  sailor  lean  forward  in  parallel  motions 
but  her  body  has  sprung  back  in  a  delightful  counter¬ 
movement  balancing  the  other  two.  The  slightly  disarrayed 
line  of  chairs  gives  the  whole  painting  a  sense  of  depth ;  you 
will  see  how  much  it  contributes  to  the  composition  and  the 
final  effect  of  the  painting  if  you  cover  the  chairs  with  your 
hand  and  look  at  what  remains.  The  feeling  of  space  and  air 
will  have  almost  entirely  disappeared.  The  painter,  through 
his  obvious  great  pictorial  knowledge  and  the  evident  skill 
with  which  he  manipulated  it  felt  as  much  in  command  as 
his  scientific  brethren.  This  was  indeed  the  end  and  the  sum¬ 
mit;  further  developments  were  difficult  to  contemplate. 
Although  everything  in  this  picture  is  painted  with  a  real 
sense  of  delight,  the  idea  of  smugness  cannot  be  dissociated 
from  it. 

This  self-satisfied  and  cosy  world  had  already  received  its 
first  jolts  with  the  discovery  of  the  atom,  but  on  the  whole 
the  defences  had  held.  However,  further  attacks  by  successive 
scientists  which  culminated  in  the  work  of  the  Curies  and  the 
realisation  that  matter  and  energy  are  one  and  the  same  thing 
hastened  the  demise  of  the  old  ways  of  thinking  and  seeing. 
Art — the  interpreter,  the  balancing  rod — would  have  had  to 
follow  these  developments  in  any  case,  and  indeed  did;  but 
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there  were  other  equally  important  developments  peculiar 
to  art  itself  and  which  were  the  outcome  of  analytical 
attitudes  similar  to  those  of  the  scientists.  The  situation 
was  a  complicated  one  with  many  intertwining  actions  and 
reactions  but  scientists  and  artists  can  be  said  to  have 
pursued  parallel  paths  in  which  they  often  influenced  each 
other. 

Impressionism  was  the  first  crack  in  the  nineteenth-century 
structure  of  realism.  It  has  often  been  described  as  ‘mere’ 
scientific  painting  (Gauguin  called  the  Impressionists  ‘those 
little  green  chemists’),  but  this  is  to  confuse  cause  and  effect. 
The  Impressionists  undoubtedly  used  the  scientific  ideas  of 
their  day  relating  to  light  (in  essence  they  go  back  to  the 
ideas  advanced  by  Leonardo  da  Vinci),  but  they  used  this 
method  of  painting  in  order  to  express  the  new  mental 
climate  which  was  developing  at  that  time.  Impressionism  is 
a  movement  towards  visual  re-integration.  A  picture  of  a 
tree  with  myriads  of  painstakingly  painted  leaves  is  not 
necessarily  a  portrait  of  a  living  tree  but  simply  of  a  number 
of  leaves.  Impressionism  tried  to  recreate  the  totality  of  the 
visual  world.  Pissarro’s  painting,  2,  3,  page  93,  does  not 
depict  a  series  of  objects  brought  together  by  chance  but  an 
impression  of  a  total  visual  reality.  The  Impressionists 
achieved  this  by  examining  not  only  the  behaviour  of  light, 
but  also  its  composition.  They  were  influenced  by  the  new 
understanding  of  the  nature  of  change  and  movement.  In 
their  new  method  they  had  a  fairly  efficient  tool  for  catching 
the  most  fleeting  moods  of  nature.  Monet’s  painting  of  St 
Lazare  Station  seems  to  arrest  one  moment  out  of  a  long 
sequence  and  we  are  made  acutely  aware  of  this.  The  visual 
concept  of  a  haystack  at  seven  o’clock  in  the  morning  is 
entirely  different  from  that  at  three  o’clock  in  the  afternoon ; 
therefore,  in  order  to  give  a  true  visual  record  of  a  haystack 
a  whole  series  of  paintings  was  required  and  not  just  one. 

Impressionism  was  a  scientific  art  movement  in  quite 
another  sense.  It  provided  a  way  out  of  the  sentimental 
quagmire  of  the  nineteenth  century.  By  their  analytical 
methods  the  Impressionists  set  out  to  produce  an  undistorted 
view  of  the  world.  Impressionism  was  a  kind  of  visual 
research  in  the  best  tradition.  The  artist  sent  out  a  number  of 
highly  photosensitive  lines  of  communication  into  the  world. 
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The  messages  they  sent  back  served  the  artist  as  the  raw 
material  for  his  work.  The  artist  was  no  longer  to  be  the  hero, 
his  emotions  had  been  found  to  be  unreliable;  he  was  to 
retire  behind  his  work  ‘paring  his  finger  nails’.  Instead,  light 
itself,  the  conveyor  of  visual  truth,  became  of  prime  impor¬ 
tance. 

Paul  Cezanne  went  even  further  than  the  Impressionists 
in  his  analysis  of  the  visual  world.  For  him  form,  rather  than 
light,  was  of  supreme  importance.  He  had  no  thoughts  of 
starting  a  new  modern  movement  but  only  of  continuing  the 
work  of  the  old  masters  and  in  particular  ‘to  do  Poussin 
again  from  nature’.  He  wanted  to  discover  the  structure  of 
the  world  as  it  really  exists  in  its  own  right,  and  not  as  it  is 
found  in  the  imagination  of  human  beings,  distorted  by 
emotions  and  desires.  Scientists  were  at  that  time  working 
on  similar  lines  and  like  them  Cezanne  perfected  his  methods 
of  precise  investigations — analysis — in  order  to  obtain  a  true 
and  balanced  vision  of  the  underlying  structure  of  the  world. 
His  methods  were  not  entirely  new — see  Durer’s  drawing,  5, 
page  95 — but  whereas  in  the  past  such  ideas  were  used  only 
on  isolated  occasions  and  for  a  particular  purpose,  they 
permeated  the  whole  of  Cezanne’s  work.  They  helped  him  to 
sort  out  the  mass  of  impressions  received  by  a  human  being 
and  to  retain  only  those  of  sufficient  consequence.  As  time 
went  on  he  eliminated  more  and  more;  his  statements  became 
terser  and  terser.  Late  paintings  such  as  3,  page  95,  show  us 
the  basic  structure  of  the  world  in  visual  terms.  The  visual 
exploration  of  nature  initiated  about  the  time  of  Giotto  had 
entered  a  new  phase. 

Pages  96  and  97  show  pictures  by  Picasso.  The  top  row 
consists  of  portraits,  the  centre  row  of  landscapes,  and  the 
bottom  row  of  still  life  paintings.  Each  starts  with  a  phase 
which  is  clearly  derived  from  Cezanne,  then  goes  through  a 
‘difficult’  middle  period  (analysis)  out  of  which  a  new 
reality  is  created. 

These  pages  show  the  interrelation  between  painting  and 
architecture.  The  example  chosen  is  the  Villa  Savoie  designed 
by  Le  Corbusier  in  1928.  Even  by  the  most  modern  standards 
it  is  a  remarkable  conception  which  seems  to  belong  wholly 
to  our  time.  This  is  a  functional  design  of  a  very  high  order 
but  Corbusier  the  artist  was  not  content  to  leave  it  at  that. 


pages  34-93 


pages  36-37 


pages  1 00- 1 
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New  building  techniques  (including  one  of  his  own  patents) 
had  enabled  him  to  design  and  build  a  house  whose  out¬ 
standing  visual  feature  was  its  apparent  lightness.  There  are 
no  heavy  masses  of  stonework  and  glass  is  used  liberally  even 
for  whole  walls,  while  the  outer  walls  of  the  house  are  broken 
up  by  long  slots  so  that  the  general  feeling  of  lightness  is 
emphasised.  This  is  further  emphasised  by  the  fact  that  the 
lower  story  is  painted  dark,  leaving  the  slender  pillars  as  the 
only  visual  evidence  of  support.  But  the  very  structure  of  the 
building  itself — glass  and  concrete — transfixed  by  circular 
pillars  and  spiral  staircases  with  its  suggestion  of  inter¬ 
penetrating  forms  is  akin  to  the  visual  thinking  of  the  period. 
It  would  be  difficult  to  decide  whether  the  artist  or  the 
architect  in  Le  Corbusier  had  the  greatest  say  in  this  design. 
page  102  Renaissance  space  was  explored  from  the  position  of  a 
stationary  observer;  central  perspective  presupposes  a  fixed 
point  of  view.  But  in  modern  times  this  device  has  lost  its 
usefulness.  The  analysis  of  form  and  space  led  to  the  abandon¬ 
ment  of  a  fixed  point  of  view  and  the  introduction  of  move¬ 
ment  (page  97).  In  the  calm  and  still  world  of  Giovanni  di 
Paolo,  2,  page  102,  movement  seems  strangely  out  of  place. 
On  the  other  hand,  it  is  more  in  tune  with  the  spirit  of  the 
Baroque.  The  delightful  movement  of  the  couple  in  the 
Watteau  painting  on  page  102  has  its  counterpart  in  the 
movement  of  the  putti  on  the  left.  Even  the  posture  of  each 
individual  couple  has  the  suggestion  and  anticipation  of 
impending  movement  (for  instance  the  second  couple  from 
the  right,  with  its  lines  of  force  running  through  the  arms  of 
the  lovers). 

pages  103-6  By  the  middle  of  the  nineteenth  century  movement  had 
become  an  obsession — almost  each  week  new  forms  of 
transport  were  patented,  most  of  them  inefficient  and  even 
ludicrous.  In  this  mental  climate,  in  which  the  description 
of  movement  for  the  purpose  of  study  was  no  longer  left  to 
the  haphazard  methods  of  the  past  and  new,  precise  methods 
of  recording  were  evolved,  artists  also  began  to  understand 
how  to  incorporate  movement  into  the  visual  description  of 
the  world.  The  notion  of  the  line  not  so  much  as  a  contour 
of  a  solid  form  but  as  the  path  of  a  moving  body  made  its 
appearance  about  the  end  of  the  nineteenth  century.  It  can 
be  seen  that  such  methods  could  describe  with  great  clarity 
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not  only  the  movement  itself,  but  also  its  character.  Two 
different  movements  could  be  shown  for  comparison  side 
by  side  in  much  the  same  way  as  two  forms  could  be  juxta¬ 
posed.  The  parallelism  between  science  and  art  in  these 
developments  is  obvious.  Duchamp’s  ‘Nude  Descending  a 
Staircase’  and  Boccioni’s  ‘Walking  Man’,  page  105,  are  ex¬ 
plorations,  analyses  and  descriptions  of  the  visual  world  in  much 
the  same  way  as  Giotto’s  and  Cezanne’s  paintings,  but  they 
take  in  an  extra  dimension — time — which  has  become  part  of 
our  conception  of  the  world.  The  old  ideas  of  static  form  as 
represented  in  the  works  of  art  and  of  science  of  the  past  were 
destroyed  by  the  addition  of  the  time  dimension  and  its 
relation  to  movement.  Einstein’s  Theory  of  Relativity  is  a 
near  contemporary  of  these  works. 

Although  most  people  are  quite  unaware  of  the  existence  of 
these  works  and  ideas  they  cannot  be  dismissed  as  irrelevant 
to  the  life  we  lead  and  experience.  Our  visual  communica¬ 
tions  are  very  much  derived  from  the  works  of  pioneers  like 
Duchamp  (page  106).  This  is  exemplified  by  posters  and  visual 
instructions  of  all  kinds.  It  would  be  a  good  exercise  for  pupils 
to  collect  material  to  show  how  the  portrayal  and  experience 
of  movement  has  become  more  and  more  important.  (The 
Citroen  prospectus,  6,  7,  page  71  is  a  typical  example.) 

In  addition  to  the  analysis  of  form  and  movement  the  page  107 
investigation  of  the  human  mind  likewise  made  great 
strides  forward  during  the  nineteenth  century,  and  entered  a 
new — analytical — phase.  What  the  analysis  of  form  did  to 
our  concepts  of  form,  the  analysis  of  the  human  mind  did  to 
our  age-old  ideas  about  human  emotions  and  motives.  The 
outer  skin  of  superficial,  civilised  values  was  pierced  and  the 
inner  savage  was  found  to  be  much  more  active  than  had 
hitherto  been  supposed.  The  example  given  at  the  beginning 
of  the  second  paragraph  on  page  107  is  taken  from  Gom- 
brich’s  The  Story  of  Art  and  is  a  good  way  of  explaining  simply 
the  irrational  in  most  of  us.  Surrealism  and  much  of  the  art 
of  our  time  must  be  approached  with  this  in  mind. 

The  analysis  of  form  and  space  and  of  movement,  and  the 
analysis  of  the  human  mind  are  not  idle  pursuits  carried  out 
by  artists  and  scientists  who  are  interested  in  the  analyses  for 
their  own  sakes ;  they  have  added  to  our  experience  of  life. 

We  may  not  be  aware  of  the  analyses  or  their  findings,  but 
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there  can  be  no  doubt  that  these  developments  have  affected 
our  mental  climate  very  deeply  and  given  it  a  quality  different 
from  those  of  other  periods.  If  we  describe  the  Renaissance 
view  of  man  as  that  of  a  complicated  mechanism  in  a  setting 
of  space,  the  modern  view  of  man  is  that  of  a  sentient  per¬ 
ceptive  mechanism,  motivated  by  forces  which  we  do  not 
fully  understand,  in  a  moving,  changing  universe. 
pages  1 14-21  The  film  is  a  modern  art  form  not  only  in  the  sense  that 
it  was  invented  in  modern  times  and  is  based  on  modern 
technology,  but  also  in  that  it  forms  an  important  part  of  our 
visual  language,  with  its  capacity  to  portray  movement  and 
the  subconscious.  Pages  1 14  to  1 2 1  show  some  of  the  technical 
devices  peculiar  to  film-making  and  the  purposes  for  which 
they  may  be  used.  Discussions  of  all  types  of  film  from  this 
point  of  view  should  be  encouraged. 

No  exercises  have  been  set  for  chapter  5  because  the  field 
is  so  wide  and  each  teacher  will  want  to  stress  and  explore 
his  own  particular  field  of  interest.  Exercises  4,  6  and  7  for 
chapter  4  could  be  suitably  re-worded  to  apply  to  this 
chapter ;  for  instance  ‘What  are  the  main  differences  between 
the  visual  languages  of  the  twentieth  century  and  the 
Renaissance?’  ‘List  the  visual  devices  used  by  Picasso  in 
“Guernica”  which  make  it  a  true  twentieth- century  paint¬ 
ing’.  ‘Explain  why  the  Villa  Savoie  by  Le  Corbusier  (pages 
100-101)  could  not  have  been  built  during  the  Middle  Ages.’ 
Many  other  possibilities  will  suggest  themselves. 

Conversely  the  elements  which  make  modern  things 
modern  could  be  discussed  in  relation  to  a  number  of  objects. 
Analysis  of  form  which  leads  to  simplification  and  stresses  the 
important  parts  only  can  be  seen  in  the  structure  of  Barking 
station,  page  48,  the  road  sign,  11,  page  62,  and  the  painting, 
10,  page  97.  Preoccupation  with  movement  is  evident  in  4, 
page  27,  6,  page  69,  4,  page  70,  7,  page  71,  and  with  the 
passage  of  time  in  8,  page  7 1 .  The  abandonment  of  a  super¬ 
ficial  outer  reality  in  favour  of  a  more  essential  inner  reality 
is  shown  by  7,  page  69  and  5,  page  62.  The  selection  of  a 
part  to  symbolise  the  whole  is  exemplified  by  1,  2  and  3, 
page  70.  Whether  such  studies  are  carried  out  in  conjunction 
with  visits  to  picture  galleries  and  museums,  with  architec¬ 
tural  outings  or  displayed  collections  of  various  items  of 
graphic  design,  the  aspects  of  twentieth-century  thought  and 
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art  discussed  in  this  volume  of  Looking  and  Seeing  can  be 
considered,  in  a  manner  commensurate  with  the  capa¬ 
bilities  and  achievements  of  any  group  of  pupils.  Another 
important  point  to  be  discussed  in  connection  with  graphic 
design  is  the  multiplicity  of  points  from  which  the  scene  or 
object  is  viewed  and  often  the  absence  of  any  definite  view¬ 
points  altogether.  At  the  same  time  many  of  the  general 
principles  discussed  in  previous  volumes  should  also  be  given 
due  prominence,  such  as  the  enlargement  of  our  visual 
awareness  of  our  environment  due  to  science  and  technology 
(pages  32,  33,  Pattern  and  Shape)  and  the  proper  use  of 
materials. 

Misuse  of  our  own  visual  language  should  also  be  noted. 
Judging  from  the  level  of  achievement  of,  say,  the  Salgina 
Gorge  bridge  by  Robert  Maillart,  3,  page  19,  or  ‘Guernica’ 
by  Picasso,  5,  page  113,  in  which  scientific  and  emotional 
efficiency  (both  in  terms  of  the  twentieth  century)  are  com¬ 
bined,  most  items  of  our  environment  still  seem  second-rate. 
The  collection  on  pages  124  and  125  could  be  suitably 
enlarged  together  with  the  reasons  why  these  objects  conflict 
with  our  visual  language.  The  more  reckless  type  of  adver¬ 
tising  and  marketing,  as  well  as  sheer  incompetence,  can  be 
seen  to  play  an  important  role  and  could  form  the  basis  of  a 
profitable  set  of  exercises. 


Conclusion 

As  the  nineteenth  century  progressed,  the  harmony 
between  thought  and  feeling  which  had  given  previous 
periods  their  visual  languages  was  gradually  lost.  This 
disharmony  was  typified  by  the  scientific  concepts  of  the  day : 
human  beings  were  thought  of  in  mechanical  terms,  as  an 
assembly  of  parts  comparable  to  a  machine.  Today,  when 
many  far-reaching  scientific  discoveries  are  revealing  hitherto 
unsuspected  aspects  of  the  physical  world,  we  are  getting 
much  nearer  to  a  true  understanding  of  the  subtle  relation¬ 
ships  between  man  and  nature  and  within  man  himself. 

The  human  nervous  system,  which  had  in  the  nineteenth 
century  been  regarded  as  a  complicated  but  straightforward 
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system  of  communications,  turned  out  to  be  an  arrangement 
of  unsuspected  complexity,  incorporating  compensating 
devices  of  which  nothing  was  known  before  the  modern 
scientific  era.  That  part  of  the  nervous  system  which  is  now 
called  the  somatic  nervous  system  deals  with  the  body’s  physical 
exertions  in  relation  to  the  outer  world,  such  as  walking  or 
writing  and  all  other  voluntary  actions.  The  autonomic  system 
on  the  other  hand,  controls  the  subtle  and  abstruse  inner 
functions  of  the  body,  the  activity  of  the  heart,  the  dis¬ 
tribution  of  energy,  the  balance  of  organs,  the  inner  reserves 
and  the  processes  of  regeneration.  These  two  systems  whose 
working  is  essential  to  the  smooth  functioning  of  the  human 
organism  are  always  in  a  state  of  balanced  interplay  media¬ 
ted  through  the  activity  of  a  part  of  the  brain  called  the 
hypothalamus ,  which  ensures  that  the  demands  of  the  two 
systems  are  fairly  met  within  the  limitations  of  the  body’s 
resources ;  blood  circulation,  body  temperature,  respiration, 
the  secretion  of  glands,  etc.,  all  these  are  correlated  to 
the  muscular  and  mental  effort  of  the  body.  In  this  way  the 
sometimes  incompatible  demands  and  conflicting  interests  of 
the  somatic  and  autonomic  systems  are  brought  into  harmony 
in  order  to  preserve  the  physical  balance  of  the  individual. 

The  function  of  the  hypothalamus  on  the  physical  level  is 
paralleled  by  art  on  the  mental  level.  We  have  already  seen 
that  art  acts  as  an  interpreter  between  the  conscious  and 
subconscious,  so  that  an  understanding  between  the  two 
levels  of  the  human  mind  may  be  arrived  at  and  their 
activities  correlated.  Art  is  in  fact  a  system  which  brings  about 
a  mental  balance  and  its  evolution  can  be  seen  as  a  natural 
process.  In  the  past  the  integration  of  the  individual  and  of 
society  was  largely  achieved  through  the  intermediary  of 
various  forms  of  art.  Such  integration  is  seldom  achieved  in 
modern  life  for  art  has  been  effectively  separated  from 
everyday  existence,  creating  a  state  of  imbalance.  The 
erroneous  idea  of  art  as  an  inessential  luxury  is  quite  wide¬ 
spread  but  nothing  could  be  further  removed  from  the 
truth.  We  are  no  longer  involved  in  art,  we  merely  appreciate 
it.  Most  of  us  look  at  it  from  the  outside  as  an  amusing  and 
often  interesting  phenomenon  whose  laws  are  strange  to  us 
and  whose  worth  we  cannot  assess.  The  symptoms  of  stress 
and  of  anxiety  normally  associated  with  modern  life  are  due 
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not  so  much  to  the  rattling  of  machines  but  to  the  separation 
of  thought  from  feeling  which  occurs  when  art,  the  hypo¬ 
thalamus  of  the  mind,  is  not  allowed  to  wield  its  power. 

As  mass  production  and  its  attendant  over-specialisation 
invade  every  part  of  life,  as  our  experience  of  life  becomes 
ever  more  fragmented  into  many  different  facets  which  the 
individual  finds  difficult  to  see  as  a  whole,  our  need  of  art  in 
all  its  forms  is  growing  greater.  In  this  the  visual  arts  seem  to 
be  of  especial  importance,  for  they  form  our  environment  with 
its  constant  influence  on  the  shape  of  our  lives.  ‘We  shape  our 
buildings  and  later  our  buildings  shape  us.5 
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Geometry  of  Art  and  Life ,  by  Matyla  Ghyka  (Sheed  and 
Ward  Inc.,  New  York),  from  which  a  few  of  the  illustrations 
for  chapter  i  were  drawn,  will  be  interesting  to  all  those  who 
wish  to  go  deeper  into  what  may  be  termed  the  mathematics 
of  aesthetics.  The  Modulor,  by  Le  Corbusier  (Faber),  now 
available  as  a  paperback,  gives  an  insight  into  the  complexi¬ 
ties  of  such  an  apparently  simple  scale.  There  are  numerous 
publications  issued  by  the  Department  of  Scientific  and 
Industrial  Research  which  explain  the  idea  of  human  design. 
The  series  Ergonomics  for  Industry  is  particularly  applicable  to 
chapter  2.  Vision  in  Motion ,  by  Moholy  Nagy  (Theobald)  has 
already  been  referred  to  in  the  Teacher’s  Notes  for  Part  Two. 
It  must  now  be  emphasised  that  it  is  an  important  work 
which  should  be  read  and  re-read  from  time  to  time;  it  is 
also  a  good  reference  book.  Although  some  of  the  details  are 
now  a  little  out  of  date  the  principles  are  as  valid  as  ever.  It  is 
relevant  to  all  the  chapters  of  the  present  volume  of  Looking 
and  Seeing.  Theory  and  Design  of  the  First  Machine  Age ,  by 
Reyner  Banham  (Architectural  Press)  is  a  history  of  the 
Modern  Movement  and  could  be  used  in  conjunction  with 
chapter  5,  especially  in  sixth-form  study.  The  Scope  of  Total 
Architecture  (Allen  and  Unwin)  is  a  set  of  essays  by  Walter 
Gropius  and  deals  with  some  of  the  important  issues  facing 
the  architect  and  designer.  Teaching  and  the  Film ,  by  Petersen 
(Unesco)  is  an  indispensable  book  to  any  teacher  who  wishes 
to  make  his  pupils  aware  of  the  potentialities  of  the  film. 
Artistic  Theory  in  Italy  1450-1600,  by  Anthony  Blunt  (Oxford 
Paperbacks)  describes  some  of  the  more  important  artistic 
values  and  ideas  which  were  responsible  for  and  resulted 
from  the  Renaissance.  Mechanisation  Takes  Command ,  by 
Siegfried  Giedion  (Oxford)  is  an  extensive  study  of  the 
parallel  development  and  mutual  effect  of  ideas  and 
technology.  The  simile  on  page  50  is  in  part  derived  from  it. 
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The  photographs  on  these  pages  show  part  of  the  set  for 
‘Metropolis’,  a  film  produced  in  Germany  early  in  the  1920’s 
and  reproduced  by  courtesy  of  the  British  Film  Institute;  a 
photograph  of  a  model  of  the  new  civic  centre  at  St.  Albans 
designed  by  Sir  Frank  Gibberd,  reproduced  by  permission  of  the 
photographer,  Alfred  Cracknell  of  London ;  and  a  photograph  of 
a  cyclegraph  (used  in  an  advertisement  for  Rozalex)  taken  by 
George  Nicholls  &  Associates  Ltd.,  London. 

The  photographs  on  this  page  show  part  of  the  star-polyhedra, 
drawn  by  Paccioli  after  Leonardo  da  Vinci,  reproduced  from  M. 
Ghyka’s  The  Geometry  of  Art  and  Life ,  published  by  Sbeed  and 
Ward  Incorporated,  New  York,  in  1946,  by  permission  of  the 
trustees  of  the  British  Museum  and  a  chair,  designed  and  manu¬ 
factured  by  Ernest  Race,  the  photograph  of  which  was  supplied 
by  the  Council  of  Industrial  Design. 

The  top  photograph  on  page  2  shows  part  of  the  twelfth-century 
tympanum,  depicting  ‘The  Mission  of  the  Apostles’,  in  the 
Cathedral  of  St.  Madelaine  at  Vezelay  in  France,  and  the  lower 
photograph,  of  Picasso’s  ‘Three  Dancers’  was  supplied  by  the  Arts 
Council  of  Great  Britain  and  it  is  reproduced  by  permission  of 
SPADEM.  The  photograph  on  page  3  shows  one  aspect  of  Maison 
UNESCO  and  is  reproduced  by  permission  of  UNESCO. 

1.  is  reproduced  by  permission  of  Federico  Arborio  Mella,  Milan, 
Italy.  2.  is  reproduced  by  permission  of  Visual  Publications  Ltd., 
London.  3-6.  are  drawings  by  the  author.  7.  is  an  illustration 
reproduced  from  Bauordnungslehre  by  Professor  Neufert  published 
by  Verlag  Ullstein  G.m.b.H.,  West  Germany  with  the  permission 
of  both  the  author  and  the  publisher. 

1.  is  a  diagram  by  the  author.  2.  is  a  drawing  by  the  author  based 
on  an  illustration  in  Sir  D’Arcy  W.  Thompson’s  On  Growth  and 
Form  published  by  the  Cambridge  University  Press  in  1952.  3.  is  a 
photograph  of  Seurat’s  ‘Le  Pont  de  Courbevoie’  taken  in  1963  by 
Giraudon  of  Paris  and  reproduced  by  permission  of  SPADEM. 
4.  is  a  drawing  by  the  author.  5-7.  Three  illustrations  from 
Bauordnungslehre  by  Professor  Neufert.  8,  9.  Two  drawings  by  the 
author.  10.  is  a  photograph  of  Miss  Helen  Wills  which  has  been 
reproduced  from  M.  Ghyka’s  Geometrical  Composition  and  Design 
published  by  Alec  Tiranti  Ltd.  in  1956. 

1.  is  an  illustration  from  The  Language  of  Mathematics  by  Frank 
Land  published  by  John  Murray  &  Sons  Ltd.,  London,  re¬ 
produced  by  permission  of  the  publishers.  2.  is  an  illustration 
reproduced  from  Professor  Neufert’s  Bauordnungslehre.  3.  a  dahlia 
and  4.  a  pine  cone.  These  photographs,  taken  by  W.  Roberts,  are 
reproduced  from  A.  H.  Church’s  On  the  Relation  of  Phyllotaxis  to 
Mechanical  Laws  published  in  1904  by  Williams  &  Norgate  Ltd. 
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This  book  is  in  the  British  Museum  (Natural  History).  5,  6.  Two 
illustrations  from  The  Language  of  Mathematics  by  Frank  Land. 

1.  is  an  illustration  from  Le  Corbusier’s  Architecture  and  Form  by 
Peter  Blake  published  by  Penguin  Books  Ltd.  in  1963  and  re¬ 
produced  by  permission  of  Editions  Girsberger,  Zurich,  Switzer¬ 
land.  2-4.  are  three  illustrations  from  Le  Modulor  by  Le  Corbusier 
published  by  Editions  de  l’Architecture  d’Aujourd’hui.  They  are 
reproduced  by  permission  of  the  author.  5-7.  are  drawings  by 
the  author  based  on  illustrations  in  Le  Modulor.  8.  is  an  illustration 
from  Le  Modulor  by  Le  Corbusier.  9.  This  photograph  of  flats  at 
Marseilles  designed  by  Le  Corbusier  was  taken  by  Lucien  Herv6 
and  is  reproduced  with  his  permission. 

1,  2.  Two  drawings  prepared  by  Le  Corbusier  when  he  designed 
the  factory  at  St.  Die.  3.  is  a  photograph  by  Lucien  Herve  of  the 
factory  at  St.  Die  designed  by  Corbusier  and  it  is  reproduced  by 
permission  of  the  photographer.  4-15.  are  illustrations  reproduced 
from  Sir  D’Arcy  W.  Thompson’s  On  Growth  and  Form. 

1.  is  a  photograph  of  the  Clifton  Suspension  Bridge  taken  by 
Bromhead  (Bristol)  Ltd.  and  reproduced  by  permission  of  the 
photographer.  2,  3.  are  drawings  by  the  author.  4.  is  an  illustra¬ 
tion  reproduced  from  Structures  by  Pier  Luigi  Nervi  by  permission 
of  the  publishers,  the  McGraw-Hill  Book  Company  Incorporated, 
New  York,  U.S.A.  5-1 1,  13,  14.  are  all  drawings  by  the  author. 
12.  is  an  illustration  from  Curt  Siegel’s  Structure  and  Form  in 
Modern  Architecture  which  has  been  published  in  English  by 
Crosby  Lockwood  &  Son  Ltd.,  London,  in  German  under  the 
title  Strukturformen  der  Modernen  Architektur  by  Verlag  Georg  D.  W. 
Callwey,  Munich,  and  in  America  by  the  Reinhold  Publishing 
Corporation  of  New  York.  They  are  reproduced  by  permission 
of  the  English,  German  and  American  publishers. 

1-4  and  7-1 1.  are  illustrations  reproduced  from  Structure  and  Form 
in  Modern  Architecture  by  Curt  Siegel.  5.  is  a  drawing  by  the  author 
based  on  a  diagram  in  the  same  book.  6.  is  reproduced  by  per¬ 
mission  of  UNESCO. 

1-3.  are  photographs,  obtained  from  the  Cement  and  Concrete 
Association,  of  three  bridges  built  by  Robert  Maillart.  1.  shows 
the  Felsegg  bridge,  2.  shows  the  road  bridge  over  the  River  Arve 
and  3.  shows  the  bridge  over  the  Salgina  Gorge.  4.  shows  the 
Royal  Albert  Bridge,  Saltash,  which  was  designed  by  Brunei. 
This  photograph  is  reproduced  by  permission  of  British  Rail. 

1-3.  are  illustrations  from  Sir  D’Arcy  W.  Thompson’s  On  Growth 
and  Form.  5.  is  a  drawing  by  the  author  based  on  a  diagram  in  the 
same  book.  4,  6  and  7.  are  reproduced  by  permission  of  the  trus¬ 
tees  of  the  British  Museum  (Natural  History). 

1-3.  are  drawings  by  the  author.  4-6.  are  three  illustrations  from 
Curt  Siegel’s  Structure  and  Form  in  Modern  Architecture.  7.  is  an 
illustration  taken  from  Fred  Angerer’s  Surface  Structures  published 
in  English  by  Alec  Tiranti  Ltd.  and  reproduced  by  permission  of 
Verlag  Georg  D.  W.  Callwey,  the  publishers  of  the  original 
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German  edition  of  the  book.  8-n.  are  illustrations  taken  from 
Eduardo  Catalano’s  Structure  of  Warped  Surfaces  published  by  the 
Student  Publication  of  the  School  of  Design  at  North  Carolina 
State  College,  Raleigh,  North  Carolina,  U.S.A. 

1-4.  are  photographs  reproduced  by  permission  of  John  Laing  & 
Sons  Ltd. 

1-3.  are  illustrations  reproduced  from  Le  Poeme  Eledronique 
published  in  1958  by  Les  Editions  de  Minuit,  Paris,  by  permis¬ 
sion  of  Philips  Electrical  Ltd.,  London.  4.  is  a  photograph  of  an 
‘E’-type  Jaguar  car  reproduced  by  permission  of  the  manufac¬ 
turers.  5.  is  a  photograph  of  a  ship’s  propeller  reproduced  by 
permission  of  the  Copper  Development  Association  Ltd.  6.  is  a 
photograph,  taken  by  the  author,  of  a  mathematical  model  on 
show  at  the  Turin  Exhibition  in  1961. 

1.  is  reproduced  from  the  Architectural  Review.  2.  is  an  illustration 
from  Structure  and  Form  in  Modern  Architecture  by  Curt  Siegel.  3.  is 
a  photograph  of  Leonardo  da  Vinci’s  drawing  in  the  Codice 
Atlantico,  ‘Bridge  with  Parabolic  Frame’  and  it  is  reproduced  by 
permission  of  the  Biblioteca  Ambrosiana,  Milan.  4-7.  are  four 
illustrations  from  the  series  Mathematics  At  Work  (Book  9)  by  J.  K. 
Forgan  published  by  Ginn  and  Company  Ltd.,  London,  in  1962 
and  1963.  8.  is  a  photograph  of  two  hyperbolic  paraboloids  in  the 
collection  of  Mathematical  Forms  at  the  Palais  de  la  Decouverte 
(Universite  de  Paris)  France  and  reproduced  by  permission  of  the 
Director.  9-1 1.  are  drawings  by  the  author. 

1-3.  are  illustrations  from  Structure  and  Form  in  Modern  Architecture 
by  Curt  Siegel.  4.  ‘Surface  Reglee’  a  photograph  of  another  of  the 
objects  in  the  Palais  de  la  Decouverte’s  collection  of  Mathematical 
Forms.  5.  ‘Linear  Construction’  by  Naum  Gabo  reproduced  by 
courtesy  of  the  trustees  of  the  Tate  Gallery,  London.  6-9.  are 
drawings  by  the  author. 

I,  2.  are  photographs  which  have  been  reproduced  by  per¬ 
mission  of  the  Council  of  Industrial  Design.  3.  is  reproduced  by 
permission  of  British  Rail.  4,  5.  These  two  illustrations  from 
Ergonomics  for  Industry  1 :  The  Industrial  Use  of  Ergonomics  published 
by  the  Department  of  Scientific  and  Industrial  Research  are 
reproduced  by  permission  of  the  Controller  of  H.M.  Stationery 
Office,  London.  6.  is  a  photograph  which  has  been  reproduced 
by  permission  of  the  Council  of  Industrial  Design. 

1.  is  reproduced  by  courtesy  of  H.M.  Postmaster  General.  2-9.  are 
illustrations  of  the  Dialog  telephone  reproduced  by  permission  of 
the  manufacturers,  Telefonaktiebolaget  L.  M.  Ericsson,  and  the 
architects,  Magnus  Ahlgren,  Torbjorn  Olsson  and  Sven  Silow  of 
Sweden. 

1.  is  a  photograph  of  a  carriage  return  lever  from  the  Olivetti 
‘Lexicon’  typewriter  supplied  by  the  Council  of  Industrial 
Design  and  reproduced  by  permission  of  Olivetti  Ltd.  2.  is  a 
photograph  supplied  by  the  Council  of  Industrial  Design.  3.  shows 
part  of  the  dashboard  of  a  French  car  until  recently  in  use,  but 
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now  discontinued.  4-6.  are  photographs  supplied  by  the  Council 
of  Industrial  Design. 

1-3.  are  photographs  reproduced  by  permission  of  the  British 
Iron  and  Steel  Research  Association.  4.  is  a  photograph  which 
has  been  supplied  by  the  Council  of  Industrial  Design.  5,  6.  are 
photographs  which  have  been  reproduced  by  permission  of  the 
Council  of  Industrial  Design.  7,  8.  These  two  illustrations  from 
Ergonomics  for  Industry  2:  Instruments  and  People  published  by  the 
Department  of  Scientific  and  Industrial  Research  are  reproduced 
by  permission  of  the  Controller  of  H.M.  Stationery  Office.  9,  11. 
are  two  illustrations  reproduced  by  permission  of  Design  Magazine, 
the  magazine  of  the  Council  of  Industrial  Design.  They  appeared 
in  Design  Magazine  no.  no,  February  1958.  10,  12.  are  two 
illustrations  from  Problems  of  Progress  in  Industry  8:  Ergonomics  of 
Automation  also  published  by  the  Department  of  Scientific  and 
Industrial  Research  and  reproduced  by  permission  of  the 
Controller  of  H.M.  Stationery  Office. 

1-5.  Photographs  supplied  by  the  Council  of  Industrial  Design. 

1,  3.  are  photographs  reproduced  by  permission  of  the  P.  &  O. 
Steamship  Company  Ltd.  2,  4.  are  reproduced  by  permission  of 
British  Rail. 

1.  is  a  photograph  taken  by  Clarville  Studios  Ltd.  and  repro¬ 
duced  by  permission  of  the  London  County  Council  Architect’s 
Department.  2,  3.  These  are  photographs  of  diagrams  originally 
prepared  in  the  Architect’s  Department  of  the  London  County 
Council.  They  were  published  in  Design  Magazine,  no.  158, 
February  1962,  and  they  are  reproduced  here  by  permission  of 
Design  Magazine.  4.  is  a  diagram  of  the  Wolfson  Building  at  St. 
Anne’s  College,  Oxford,  5.  is  a  photograph  of  a  study  bedroom  at 
the  College,  taken  by  Eric  de  Mare,  6.  is  a  photograph  of  the 
newly  built  Wolfson  Building  taken  by  Sydney  Newberry  and  7. 
is  a  photograph  of  a  model  of  the  building  taken  by  Ray  Moore. 
All  these  illustrations  (4-7)  are  reproduced  by  permission  of  the 
architects,  Howell,  Killick,  Partridge  and  Amis  of  London. 

1.  This  photograph  was  taken  by  F.  Jewell-Harrison  and  it  is 
reproduced  by  courtesy  of  C.A.E.C.  Howard  Ltd.  2,  3.  are  two 
illustrations  from  What  is  a  Heart  Unit?  reproduced  by  courtesy 
of  C.A.E.C.  Howard  Ltd.  4.  These  diagrams  are  reproduced  by 
permission  of  Truscon  Ltd.  5,  6,  8.  are  reproduced  by  permission 
of  the  Controller  of  H.M.  Stationery  Office,  Crown  Copyright 
Reserved.  7.  is  an  illustration  taken  from  Studies  in  the  Functions  and 
Design  of  Hospitals  published  by  O.U.P.  in  1957  by  permission  of 
the  Nuffield  Provident  Hospitals  Trust. 

1,2.  are  photographs  reproduced  by  permission  of  British  Rail. 
3.  is  a  drawing  by  the  author.  4-6.  are  photographs  reproduced 
by  permission  of  British  Rail. 

1,2.  are  two  photographs  of  the  second  class  open  coach  being 
designed  for  the  new  8-car  prototype  train  being  prepared  by 
British  Rail.  3-9.  These  illustrations  are  reproduced  by  per- 
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mission  of  Design  Magazine ,  the  magazine  of  the  Council  of 
Industrial  Design.  They  were  originally  reproduced  in  Design 
Magazine ,  no.  171,  March  1963. 

1.  is  reproduced  by  permission  of  I.B.M.  (United  Kingdom) 
Ltd.  2.  is  reproduced  by  permission  of  The  Civic  Trust.  3.  is  a 
photograph  which  was  supplied  by  the  Council  of  Industrial  Design. 

1-5.  These  drawings  are  reproduced  by  permission  of  London 
County  Council.  6-8.  are  photographs  reproduced  by  courtesy  of 
H.M.  Postmaster  General. 

1-7.  are  photographs  which  have  been  supplied  by  the  Council 
of  Industrial  Design. 

1.  is  a  photograph  which  has  been  supplied  by  the  Council  of 
Industrial  Design.  2-4.  These  are  three  illustrations  from  Problems 
of  Progress  in  Industry  8:  Ergonomics  of  Automation  published  by  the 
Department  of  Scientific  and  Industrial  Research.  They  are 
reproduced  with  the  permission  of  the  Controller  of  H.M. 
Stationery  Office.  5,  6.  are  two  illustrations  from  Ergonomics  for 
Industry  2:  Instruments  and  People  reproduced  by  permission  of 
A.E.I.  (Manchester)  Ltd. 

1.  is  a  photograph  reproduced  by  permission  of  the  Civic 
Trust.  2.  is  an  illustration  from  the  Report  of  the  Departmental 
Committee  on  Traffic  Signs,  1344  published  by  H.M.  Stationery 
Office  and  reproduced  by  permission  of  the  Controller. 

1-7.  are  reproduced  by  permission  of  the  Civic  Trust. 

1 -1 1.  These  illustrations  are  reproduced  by  permission  of  the 
Civic  Controller  of  H.M.  Stationery  Office.  1-4  are  reproduced 
from  the  Report  of  the  Departmental  Committee  on  Traffic  Signs  1944, 
and  5-1 1.  are  taken  from  Traffic  Signs  1963.  12.  is  a  photograph 
reproduced  by  permission  of  the  Design  Research  Unit  and  13.  is 
reproduced  by  permission  of  both  the  Design  Research  Unit  and 
the  Eastern  Daily  Press.  14.  is  another  photograph  reproduced  by 
permission  of  the  Design  Research  Unit.  15.  is  reproduced  by 
permission  of  the  Civic  Trust.  16.  is  a  photograph  of  a  shop  in 
Burslem,  Stoke-on-Trent  reproduced  by  permission  of  the 
Design  Research  Unit  and  John  Maltby  (Photographers)  Ltd. 
17.  is  reproduced  by  permission  of  the  Civic  Trust. 

1,2.  These  photographs  are  reproduced  by  permission  of  Verlag 
Zollikofer  &  Company,  Switzerland,  from  Woodcut j  Wood-engraving 
by  Imre  Reiner.  1.  shows  the  ‘Legenda  Sanctorum’  made  by 
Zainer  at  Augsburg  about  1474  and  2.  shows  ‘Modus  et  Ratione’ 
by  Antoine  Caillault  which  he  made  in  Paris  about  1505.  3.  shows 
a  page  from  Pictorial  Gardening  published  by  C.  Arthur  Pearson 
Ltd.  4.  shows  a  page  from  The  Past  We  Share,  by  Peter  Quennell 
and  Alan  Hodge  published  by  Weidenfeld  &  Nicholson  Ltd.  in 
i960.  5.  shows  a  page  from  Outrage  by  Ian  Nairn  originally 
published  in  the  Architectural  Review  in  1 955  by  the  Architectural 
Press  Ltd. 

1-3.  These  three  pages  from  books  published  by  Editions  Alpha 
S.A.  Geneva,  Switzerland  are  reproduced  by  permission  of  the 
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publishers.  4-6.  These  photographs  are  published  by  permission 
of  Penguin  Books  Ltd.  The  covers  shown  in  4.  and  5.  were 
designed  by  Romek  Marber  and  6.  was  drawn  by  John  and 
Kenneth  Astrop.  7.  is  reproduced  by  permission  of  the  Cambridge 
University  Press  Ltd. 

1.  is  reproduced  by  permission  of  the  National  Savings 
Committee,  Crown  Copyright  Reserved.  2,  3.  These  photographs 
are  reproduced  by  courtesy  of  H.M.  Postmaster-General.  4.  This 
photograph  of  a  poster  published  by  the  Food  and  Agriculture 
Organisation  of  the  United  Nations  Organisation  is  reproduced 
by  permission  of  the  F.A.O.  5.  is  reproduced  by  permission  of  the 
Controller  of  H.M.  Stationery  Office.  6,  7.  Photographs  of  these 
two  posters  originally  appeared  in  two  volumes  of  Poland ,  no.  8 
which  was  published  in  1962  and  no.  1 1  which  came  out  in  1961. 
The  photographs  in  this  book  are  reproduced  from  the  magazines 
themselves. 

1.  is  reproduced  by  permission  of  the  British  Broadcasting 
Corporation.  2.  is  reproduced  by  permission  of  R.I.  Films  Ltd. 
and  the  BBC.  3.  is  reproduced  by  permission  of  NBC  International 
(Great  Britain)  Ltd.  and  the  BBC.  4.  is  reproduced  by  permission 
of  H.R.H.  The  Duke  of  Edinburgh  and  the  BBC.  5.  is  a  photo¬ 
graph  supplied  by  and  reproduced  with  the  permission  of  Frank 
und  Kathreiner  G.m.b.H.,  Linz,  Austria.  6,  7.  These  two 
illustrations  are  reproduced  from  DS  Citroen  published  by  the 
Societe  Anonyme  Andre  Citroen,  Paris.  8.  is  reproduced  by 
courtesy  of  H.M.  Postmaster-General. 

1.  is  a  photograph  reproduced  by  permission  of  The  Observer. 
2.  is  a  photograph  reproduced  by  permission  of  The  People.  3.  is 
a  drawing  by  the  author.  4.  is  a  photograph  reproduced  by 
permission  of  William  Pinner  Ltd.  5.  is  a  photograph  of  headed 
notepaper  reproduced  by  permission  of  Whiteley  Electrical  Radio 
Company  Ltd.  6.  is  headed  notepaper  reproduced  by  permission 
of  Design  Magazine ,  the  magazine  of  the  Council  of  Industrial 
Design. 

1 .  This  photograph  of  a  miniature  from  a  manuscript,  The  Life 
of  St.  Alban,  in  the  library  at  Trinity  College,  Dublin,  is  repro¬ 
duced  by  permission  of  the  Board  of  Trinity  College.  The  photo¬ 
graph  was  taken  by  the  Green  Studio,  Dublin.  2.  is  a  photograph 
of  part  of  a  Psalter,  probably  from  St.  Augustine’s  Abbey,  Canter¬ 
bury,  c.  1000.  It  is  reproduced  by  permission  of  the  trustees  of 
the  British  Museum.  3.  is  a  photograph  of  a  twelfth-century 
whalebone  carving.  It  is  reproduced  by  permission  of  the  Victoria 
&  Albert  Museum,  Crown  Copyright  reserved. 

1.  is  a  plan  of  Salisbury  Cathedral  reproduced  from  An  Outline 
of  European  Architecture  by  Nikolaus  Pevsner  published  by  Penguin 
Books  Ltd.  2.  is  a  drawing  by  the  author  of  an  illustration  which 
originally  appeared  in  Experiencing  Architecture  by  S.  E.  Rasmussen 
published  by  Gads  Forlag,  Copenhagen,  in  1959.  3-5.  ‘The  Wife 
and  Mother-in-law’  drawings  which  originally  appeared  as  part 
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of  an  article  by  Professor  Leeper  in  The  Journal  of  Genetic  Psychology , 
1935,  volume  46.  They  are  reproduced  by  permission  of  the 
Journal  Press,  Provincetown,  Massachusetts.  6.  is  a  photograph  of 
B.  Winkles’s  engraving  of  Chartres  Cathedral  made  in  1837  for  his 
French  Cathedrals.  It  is  reproduced  by  permission  of  the  trustees 
of  the  British  Museum.  7.  is  a  photograph  reproduced  by  permis¬ 
sion  of  the  French  Government  Tourist  Office. 

1.  is  a  photograph  of  a  stained  glass  window  in  Chartres 
Cathedral.  It  is  reproduced  by  permission  of  the  Victoria  & 
Albert  Museum,  Crown  Copyright  Reserved.  2.  shows  part  of  the 
Psalter  of  Queen  Philippa ,  Harley  MS.  2899  folio  34b  reproduced 
by  permission  of  the  trustees  of  the  British  Museum.  3.  shows  the 
sculpture  of  the  Royal  Portal  of  the  West  Front  of  Chartres 
Cathedral  reproduced  by  permission  of  the  Courtauld  Institute. 
4.  ‘ The  Visitation ’,  part  of  the  Cotton  MS.,  a  twelfth-century 
German  MS.  is  reproduced  by  permission  of  the  trustees  of  the 
British  Museum.  5.  is  a  photograph  of  Le  Mans  Cathedral  and  it 
is  reproduced  by  permission  of  the  French  Government  Tourist 
Office. 

1.  is  a  photograph  of  a  thirteenth-century  sculpture  in 
Strasbourg  Cathedral  ‘Mort  de  la  Vierge’  reproduced  by 
permission  of  the  Director  of  the  Caisse  Nationale  des  Monuments 
Historiques,  Paris.  2.  is  another  photograph  reproduced  by 
permission  of  the  Courtauld  Institute  of  Art  showing  part  of  the 
sculpture  in  the  South  Transept  of  Chartres  Cathedral.  3.  is  a 
photograph  of  the  interior  of  St.  George’s  Chapel,  Windsor, 
taken  by  A.  F.  Kersting  and  reproduced  with  his  permission. 

1,  2.  are  photographs  reproduced  by  permission  of  the  Mansell 
Collection  and  Alinari. 

1.  ‘The  Martyrdom  of  St.  Thomas  Becket’  perhaps  the  earliest 
surviving  representation  of  the  murder  of  the  archbishop,  forming 
a  full-page  miniature  in  a  Latin  Psalter  executed  in  England  about 
1200,  the  Harley  MS.  5102  folio  32.  This  photograph  is  reproduced 
by  permission  of  the  trustees  of  the  British  Museum.  2.  is  an 
illustration  by  Squarcione  in  Popham’s  Italian  Drawings ,  repro¬ 
duced  by  permission  of  the  trustees  of  the  British  Museum.  3.  is  a 
photograph  of  a  drawing  by  Durer  ‘Man  drawing  a  foreshortened 
mandoline  using  projection’.  It  is  reproduced  by  permission  of  the 
trustees  of  the  British  Museum.  4.  is  a  photograph  of  a  drawing  by 
Leonardo  da  Vinci  ‘Proportions  of  the  horse’  reproduced  by 
gracious  permission  of  H.M.  The  Queen.  5.  shows  part  of  the  star- 
polyhedra,  drawn  by  Paccioli  after  Leonardo  da  Vinci.  The 
photograph  is  reproduced  from  M.  Ghyka’s  The  Geometry  of  Art 
and  Life  by  permission  of  the  trustees  of  the  British  Museum  (see 
page  1).  6.  ‘Five  Caricature  Heads’,  a  pen  and  brown  ink  drawing 
by  a  follower  of  Leonardo  da  Vinci,  reproduced  by  permission  of 
the  trustees  of  the  British  Museum. 

1,2.  are  photographs  reproduced  by  permission  of  the  Mansell 
Collection  and  Alinari.  3.  shows  part  of  De  Dignitate  et  Excellentia 
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Hominis,  written  in  humanistic  script  by  Ciriagio  at  Florence,  1454 
(Harley  MS  2593) .  It  is  reproduced  by  permission  of  the  trustees  of 
the  British  Museum.  4.  is  a  photograph  of  Piero  della  Francesca’s 
‘The  Resurrection’  in  the  church  of  San  Sepolchro,  reproduced 
by  permission  of  the  Italian  State  Tourist  Office. 

1.  This  photograph  is  reproduced  by  courtesy  of  the  trustees  of 
the  National  Gallery.  2.  is  an  illustration  from  Queen  Mary's  Psalter , 
folio  15 1,  reproduced  by  permission  of  the  trustees  of  the  British 
Museum,  and  3.  a  photograph  of  a  miniature  in  the  Book  of  Hours 
( The  Golf  Book),  a  sixteenth-century  Flemish  MS.,  is  also  repro¬ 
duced  by  permission  of  the  trustees  of  the  British  Museum. 

1.  is  a  photograph  of  King  Henry  VII’s  Chapel,  Westminster 
Abbey,  reproduced  by  permission  of  the  photographer,  Walter 
Scott  of  Bradford.  2.  shows  a  sketch  by  Palladio.  It  is  reproduced 
by  courtesy  of  the  Victoria  &  Albert  Museum,  Crown  Copyright 
Reserved.  3,  4.  are  two  illustrations  from  Sir  Charles  Goring’s  The 
English  Convict  published  by  H.M.  Stationery  Office  in  1913. 

1.  is  a  drawing  by  the  author.  2.  This  illustration  is  called 
‘Projections’  and  it  is  taken  from  Mathematica:  A  World  of  Numbers 
.  .  .  and  Beyond  published  by  the  International  Business  Machine 
Corporation,  New  York.  It  is  reproduced  by  permission  of  I.B.M. 

1.  is  a  photograph  of  ‘The  Galley  of  H.M.S.  Calcutta  1876’, 
reproduced  by  courtesy  of  the  trustees  of  the  Tate  Gallery.  2,  3. 
are  photographs  of  Pissarro’s  ‘The  Cote  des  Boeufs  at  L’Hermit- 
age’  which  are  reproduced  by  courtesy  of  the  trustees  of  the 
National  Gallery. 

1.  is  a  photograph  of  Cezanne’s  ‘Paysage  Rocheux’  which  is 
reproduced  by  courtesy  of  the  trustees  of  the  National  Gallery. 
2.  is  a  photograph  of  Cezanne’s  ‘Le  Lac  D’Annecy’  which  is  repro¬ 
duced  by  courtesy  of  the  Courtauld  Institute.  3.  is  a  photograph 
of  Cezanne’s  ‘Mont  St.  Victoire’  which  is  reproduced  by  courtesy 
of  the  trustees  of  the  National  Gallery.  4.  is  a  photograph  of  a  self- 
portrait  by  Cezanne  which  is  reproduced  by  courtesy  of  the 
trustees  of  the  Tate  Gallery.  5.  is  a  photograph  of  Durer’s  ‘Study 
in  Proportion’  reproduced  from  the  facsimile  edition  of  the 
Complete  Works  ofDiirer ,  1528  by  Robert  Bruck  with  the  permission 
of  the  trustees  of  the  British  Museum. 

1-10.  are  photographs  of  paintings  by  Picasso.  They  are  repro¬ 
duced  by  permission  of  SPADEM.  1.  ‘Portrait  of  Pallares’  is  in 
the  Saidenberg  Gallery,  New  York.  2.  ‘Landscape  with  Figures’  is 
in  the  Galerie  Louise  Leiris,  Paris.  The  Arts  Council  of  Great 
Britain  supplied  the  photograph.  3.  The  Arts  Council  also  supplied 
the  photograph  of  ‘Vase,  Gourd  and  Fruit  on  a  Table’  which  is 
owned  by  Miss  Alice  B.  Toklas.  4.  ‘Portrait  of  Ambroise  Vollard’ 
has  been  reproduced  from  Oeuvres  des  Musees  de  Leningrad  et  de 
Moscou  published  by  Editions  Cercle  D’Art,  Paris.  5.  ‘The 
Reservoir’  painted  in  1909  is  in  the  Galerie  Louise  Leiris,  Paris. 
6.  ‘Still  Life  with  Books  and  a  Bottle’  is  owned  by  Miss  J.  E. 
Norton.  The  Arts  Council  supplied  the  photograph’.  7.  ‘Portrait 
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of  D.M.,  1938’  owned  by  Mr.  Walter  P.  Chrysler  and  8.  ‘Cafe  at 
Royan,’  1940  owned  by  the  artist  are  reproduced  also  by  per¬ 
mission  of  the  Arts  Council  of  Great  Britain  who  supplied  the 
photographs.  9.  is  called  ‘Still  Life  with  Candle’.  The  Arts  Council 
also  supplied  this  photograph.  10.  ‘Girl  Reading  with  a  Red 
Background’  is  owned  by  Lady  Bagrit. 

1.  This  photograph  of  Lily  Langtree’s  sitting  room  is  repro¬ 
duced  by  permission  of  the  Radio  Times  Hulton  Picture  Library. 
2.  This  is  an  illustration  from  the  Art  Journal  Illustrated  Catalogue 
for  the  1831  Exhibition  published  by  George  Virtue  Ltd.  3.  is  a 
photograph  of  the  entrance  hall  at  ‘The  Orchard’  Chorley  wood, 
designed  by  Voysey,  which  is  reproduced  by  permission  of  the 
Victoria  &  Albert  Museum,  Crown  Copyright  Reserved.  4.  is  a 
photograph  of  a  cruet  set  designed  by  Voysey  and  reproduced 
by  permission  of  Edward  Barnard  &  Sons  Ltd.  Photographs  5. 
of ‘The  Orchard’  Chorley  wood,  Hertfordshire  and  6.  a  chair  are 
reproduced  by  permission  of  the  Royal  Institute  of  British 
Architects.  Both  were  designed  by  Voysey.  7.  is  a  photograph 
which  is  also  taken  from  the  Art  Journal  Illustrated  Catalogue  for  the 
1831  Exhibition.  8.  is  a  photograph  of  willow  boughs  wallpaper 
by  William  Morris,  1887,  reproduced  by  permission  of  the 
Victoria  &  Albert  Museum,  Crown  Copyright  Reserved;  9.  This 
photograph  of  Steiner  House,  Vienna,  which  was  designed  by 
Loos  in  1910,  is  reproduced  from  Pioneers  of  Modern  Design  by 
Nikolaus  Pevsner  published  by  Penguin  Books  Ltd.  10.  is  a 
photograph  of  the  Schocken  store,  in  Germany,  designed  by 
Erich  Mendelsohn  and  it  is  reproduced  by  permission  of  Anthony 
Bertram. 

1.  The  Villa  Savoie  at  Poissy  designed  by  Le  Corbusier.  This 
photograph  was  taken  by  Lucien  Herve  and  is  reproduced  with 
his  permission.  2.  is  a  diagram  of  the  villa  reproduced  from  Le 
Corbusier  igio-ig6o  published  by  Editions  Girsberger,  Zurich  and 
published  in  England  through  Alec  Tiranti  Ltd.  3.  is  a  photograph 
of  a  still  life  painting  by  Le  Corbusier,  taken  by  Lucien  Herv£  and  re¬ 
produced  with  his  permission.  4-6.  are  three  photographs  of  the  Villa 
Savoie  taken  by  Lucien  Herv6  and  reproduced  with  his  permission. 

1.  is  a  photograph  of  ‘L’embarquement  pour  Cythere’  by 
Watteau  reproduced  by  permission  of  the  Mus£e  du  Louvre.  2. 
is  a  photograph  of  Giovanni  di  Paolo’s  ‘St.  John  the  Baptist 
retiring  to  the  Desert’  and  it  is  reproduced  by  courtesy  of  the 
trustees  of  the  National  Gallery.  3.  is  an  illustration  from  Eygent- 
liche  Beschreibung  Aller  Stande  Jost  Amman  by  Hans  Sachs,  1568 
reproduced  by  courtesy  of  the  trustees  of  the  British  Museum.  4. 
is  called  ‘Origin  of  the  Modern  Assembly  Line,  Cincinnati, 
c.  1 870’ originally  published  in  Harper’s  Weekly ,  6th  September  1873 
and  reproduced  from  Mechanisation  Takes  Command  by  Dr. 
Siegfried  Giedion  published  by  Oxford  University  Press,  New 
York  in  1948.  5.  is  a  photograph  taken  by  Frank  B.  Gilbreth  and 
reproduced  from  Mechanisation  Takes  Command.  6.  is  a  photograph 
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taken  by  George  Nicholls  &  Associates  Ltd.  of  a  cyclegraph  (used 
in  an  advertisement  for  Rozalex)  and  reproduced  by  permission 
of  the  photographer. 

1-5.  are  illustrations  reproduced  from  Mechanisation  Takes 
Command  by  Dr.  Siegfried  Giedion.  1,  2.  are  photographs  by 
Frank  B.  Gilbreth.  6.  is  a  photograph  of  Marcel  Duchamp’s 
‘Nude  Descending  a  Staircase,  no.  2,  1912’,  part  of  the  Louise  and 
Walter  Arensberg  Collection  in  the  Philadelphia  Museum  of  Art, 
U.S.A.  and  reproduced  by  permission  of  the  Director.  7.  is  a 
photograph  of  Boccioni’s  ‘Unique  Forms  of  Continuity  in  Space’ 
reproduced  by  permission  of  the  Museum  of  Modern  Art,  New 
York. 

The  two  photographs  of  Marcel  Duchamp’s  ‘Revolving  Glass’, 

1.  at  rest  and  2.  in  motion,  are  reproduced  by  permission  of  the 
Yale  University  Art  Gallery,  U.S.A.  This  machine  forms  part  of 
the  Collection  Societe  Anonyme  at  the  Gallery.  3.  is  a  series  of 
photographs  of  instructional  diagrams  for  pilots  reproduced  from 
Vision  in  Motion  by  L.  Moholy  Nagy  published  by  Paul  Theobald, 
Chicago,  U.S.A.  4.  is  reproduced  by  permission  of  Parker-Knoll 
Ltd.  5.  is  reproduced  by  permission  of  Michael  Plomer.  6.  is  a 
photograph  taken  by  John  Robinson  and  John  Witcombe, 
formerly  students  at  the  Royal  College  of  Art. 

1.  is  a  photograph  of  Leonardo  da  Vinci’s  ‘The  Virgin  of  the 
Rocks’  reproduced  by  permission  of  the  trustees  of  the  National 
Gallery.  2.  is  a  photograph  of  Max  Ernst’s  ‘The  Eye  of  Silence’ 
which  was  supplied  by  the  Arts  Council  of  Great  Britain  and 
reproduced  with  the  Council’s  permission  and  the  permission  of 
Washington  University,  St.  Louis,  U.S.A.  who  own  the  picture. 

3.  is  a  photograph  of  Max  Ernst’s  ‘La  Ville  Entiere’.  It  is  repro¬ 
duced  by  courtesy  of  the  trustees  of  the  Tate  Gallery  and 
SPADEM. 

1-5.  are  illustrations  from  Paul  Klee’s  Das  Bildnerische  Denken 
published  by  Schwabe  &  Company,  Basle,  Switzerland  in  1956. 
The  English  edition  of  this  book  was  published  by  Percy  Lund 
Humphries  London,  in  1961  under  the  title  The  Thinking  Eye .  6-9. 
are  photographs  of  drawings  and  paintings  by  Paul  Klee  repro¬ 
duced  by  permission  of  Felix  Klee  and  SPADEM.  6.  is  ‘The 
Buglar’,  7.  is  ‘The  Dictator’,  8.  is  ‘The  Ships  Set  Sail’  and  9.  is 
‘The  Old  Fiddler’. 

1.  is  a  photograph  of  Goya’s  ‘Horse  thrown  by  a  Bull’  and  it  is 
reproduced  by  permission  of  the  trustees  of  the  British  Museum. 

2.  shows  part  of  the  Guernica  mural,  etching,  second  stage,  by 
Picasso.  It  is  reproduced  by  permission  of  SPADEM  from 
L.  Moholy  Nagy’s  Vision  in  Motion.  3.  is  a  speed  photograph  of  a 
tennis  player  taken  in  1939  by  Dr.  H.  E.  Edgerton  and  reproduced 
from  Dr.  Siegfried  Giedion’s  Space ,  Time  and  Architecture  published 
by  the  Harvard  University  Press,  by  permission  of  Dr.  Edgerton. 

4.  ‘Estrados  del  Guerra’  by  Goya  is  reproduced  by  permission  of 
the  trustees  of  the  British  Museum.  5.  is  a  photograph  of  the 
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Guernica  mural  supplied  by  the  British  Film  Institute  and  repro¬ 
duced  by  permission  of  SPADEM.  6.  is  a  photograph  of  Goya’s 
‘Los  Fusilamientos’  reproduced  by  permission  of  the  Museo 
Nacional  Del  Prado,  Madrid,  Spain. 

i,  2.  are  two  photographs  of  Mae  Marsh  from  the  film  ‘Intoler¬ 
ance’  made  by  D.  W.  Griffiths  and  supplied  by  the  British  Film 
Institute.  They  were  originally  published  in  E.  Lindgren’s  The 
Art  of  the  Film  published  by  Allen  &  Unwin  Ltd.  3.  is  a  photo¬ 
graph  from  Wajda’s  ‘A  Generation’  supplied  by  the  British  Film 
Institute  and  reproduced  by  permission  of  Contemporary  Film 
Distributors  Ltd.  4,  5.  Two  photographs  from  the  film  ‘Tom 
Jones’  reproduced  by  permission  of  United  Artists  Corpora¬ 
tion  and  Tony  Richardson.  6,  7.  These  two  photographs  were 
supplied  by  the  British  Film  Institute.  6.  is  taken  from  the  film 
‘The  Third  Man’  distributed  by  London  Films  Ltd.  and  7.  is  taken 
from  ‘Last  Year  in  Marienbad’  which  is  distributed  by  Compton 
Cameo  Ltd. 

1-17.  are  photographs  taken  by  John  Robinson  and  John 
Witcombe  formerly  students  at  the  Royal  College  of  Art. 

1-23.  are  photographs  reproduced  by  permission  of  United 
Artists  Corporation  and  Tony  Richardson. 

The  photographs  from  the  film  ‘Great  Expectations’  were 
supplied  by  the  British  Film  Institute  and  are  reproduced  by 
permission  of  the  Rank  Organisation.  The  photograph  from  the 
cartoon  film  ‘Monsieur  Tete’  is  reproduced  by  permission  of  Les 
Films  Armorial,  Paris. 

1-3.  are  drawings  reproduced  from  Sir  Bannister  Fletcher’s 
History  of  Architecture  on  the  Comparative  Method  published  in  1951  by 
the  Athlone  Press  Ltd.  4.  is  reproduced  by  permission  of  the 
Greek  Government  and  Bennett  Associates  (London)  Ltd.  5.  is 
a  photograph  of  Pall  Mall  reproduced  by  permission  of  the  Radio 
Times  Hulton  Picture  Library. 

1.  is  reproduced  by  permission  of  Shell  (Chemicals)  Ltd.  2. 
is  a  photograph  of  the  Ridge  road  bridge  over  route  Conn.  5815 
reproduced  by  permission  of  the  Connecticut  State  Highway 
Department,  U.S.A.  3.  is  reproduced  by  permission  of  Dow 
Chemicals  Ltd.  4.  is  reproduced  by  permission  of  Period  High 
Fidelity  Ltd.  5.  is  reproduced  by  permission  of  the  Daily  Express 
Ltd.  6.  is  reproduced  by  permission  of  L.  G.  Hawkins  &  Company 
Ltd.  7.  is  reproduced  by  permission  of  S.  Smith  &  Sons  Ltd. 

1.  is  a  photograph  of  a  cardboard  factory  designed  by  Ralph 
Erskine  at  Fors,  Sweden.  2.  ‘Roof  Structure’  is  an  illustration  from 
Konrad  Wachsmann’s  Turning  Point  of  Building  published  by 
Krausskopf  Verlag,  Wiesbaden,  West  Germany  in  1961.  It  is 
reproduced  by  permission  of  the  publishers.  3.  is  a  photograph  of 
Minguzzi’s  ‘The  Unknown  Political  Prisoner’  reproduced  by 
courtesy  of  the  trustees  of  the  Tate  Gallery. 

This  photograph  is  reproduced  by  permission  of  Henry  Moore 
and  London  County  Council. 
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The  photograph  of  the  page  from  an  illuminated  manuscript 
shows  part  of  the  Psalter  of  Shaftesbury  Abbey ,  Lansdowne  MS.  383 
folio  13b,  and  is  reproduced  by  permission  of  the  trustees  of  the 
British  Museum.  The  photograph  of  Giotto’s  fresco  in  the  Arena 
Chapel  at  Padua,  commissioned  by  Enrico  Scrovegni,  is  reproduced 
by  permission  of  the  Mansell  Collection  and  Alinari.  The  third 
photograph  on  these  pages  is  of  Dova’s  ‘Sudden  Aggression’  and 
it  is  reproduced  by  courtesy  of  the  artist  and  the  trustees  of  the 
Tate  Gallery.  -  * 


SOME  USEFUL  ADDRESSES 

Council  of  Industrial  Design,  28  Haymarket,  London  wi 
The  Scottish  Design  Centre,  46  West  George  Street, 
Glasgow  G2 

Royal  Society  of  Arts,  John  Adam  Street,  Adelphi,  London 
WC2 

Industrial  Design  Committee  of  Federation  of  British 
Industries,  21  Tothill  Street,  Westminster,  London  swi 
Society  of  Industrial  Artists  and  Designers,  7  Woburn 
Square,  London  wci 

Royal  Institute  of  British  Architects,  66  Portland  Place, 
London  wi 

Institute  of  Contemporary  Arts,  17  Dover  Street,  London 
wi 


64 


PRINTED  IN  GREAT  BRITAIN  AT 
THE  UNIVERSITY  PRESS 
ABERDEEN 


Date  Due 


;  «xi 


OCT  ’2  ro 

srrulf,  if*  * 

5  ’ll 

OCT  1  3  R, 

iTURfl 

«mi  a 

ocTim^ 

nt!  UKlT 

wuc 

— EDl’C  A 

7npy% 

6  a  (vV  1  7 

RETURN 

!■  l-tti;  t;T 

9  i  r 

Nl#V»  a  ‘ 

APR  1| 

return 

i 

;  iTli 

•wcoe  ? 

'Jetuoad 

iC  15.77 

SEP  2  4  i 

RETURN  ^ 

:  £^;v  V.<  • 

,nj 

j  * ’w.x*-; 

itlUhN£0  f\\; 

RIO  78 

/  MAR  1  ? 

RETURN 

.. 

r 

/ 

MA 

R  2  1  RETl 

IRK 

MAR  2  1 

RETURN 

'R2  -8?  ' 

i. 

RFTI/PM  n 

Pa,ta.  - 

t 

nX  I  *JFi  ?  m  j! 

V 

i  &  J  c*» 

pr\i  0CT1 

j 

2U 

DOH  rrn  - 

A'94 

ii 

rLD  £ 

.*t  *  i 

~Titwmr 

:  •■  .  1  'i '  U 

w 

'* 


CUHBTCULUM 
EDUCATION  LIBRARY 


Nc  715  R882*tch 
Rowland,  KurtF. 
The  shapes  we  r 
CURR 


!  _  ‘  | 

•  -  • 

^  1 

■ 

